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he 1.0 Introduction 

In 1993, Naval Base (NAVBASE) Charleston was added to the list of bases scheduled for 

closure as part of the Defense Base Realignment and Closure Act (BRAC), which regulates 

closure and transition of property to the community. The Charleston Naval Complex (CNC) 

was formed as a result of the dis-establishment of the Charleston Naval Shipyard and 

NAVBASE on April 1,1996. 

Corrective Action (CA) activities are being conducted under the Resource Conservation and 

Recovery Act (RCRA) with the South Carolina Department of Health and Environmental 

Control (SCDHEC) as the lead agency for CA activities at the CNC. All RCRA CA activities 

are performed in accordance with the Final Permit (Permit No. SCO 170 022 560). 

In April 2000, CH2M-Jones was awarded a contract to provide environmental investigation 

and remediation services at the CNC. This submittal has been prepared by CH2M-Jones to 

complete the RCRA Facility Investigation (RFI) for Solid Waste Management Unit (SWMU) 

36 and Area of Concern ( A X )  620 in Zone F of the Naval Complex, and to document the 

interim measure (IM) completed at the site. The site is recommended for a Corrective 

Measures S l d y  (CMS). Figure 1-1 illustrates the location of SWMU 36/AOC 620 within 

Zone F. Figure 1-2 depicts an aerial photograph of SWMU 36/AOC 620. 

1.1 Background 
SWMU 36/AOC 620 includes Building 68, the former Battery Shop, as well as the 

immediately surrounding property on all sides of the building. Building 68 was composed 

of 58,000 square feet (ft*) of elevated concrete floor space, supported by piles and underlain 

by unpaved earth. The interior space included a room with generators and transformers 

near the center of the building, an acid storage tank room near the south-central wall, and a 

wash basin area near the northeast comer. Figure 1-3 shows the approximate locations of 

the generator/transformer room, the acid tank room, and the wash basin area. Figure 1-4 

presents photographs of a decommissioned acid tank and a decommissioned wash basin 

inside Building 68. A loading dock surrounded the eastern, western, and half of the 

northern sides of the building. 

Building 68 was located in the industrial area of Zone F, east of Hobson Avenue. The Zone E 

borderline is approximately 65 feet east of the building site, and the Zone G borderline is 20 
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to 40 feet south of the building. AOC 628, the Sand Blasting Area, is located directly 

southeast of Kilo Street (Thirteenth Street) across from AOC 620. AOC 619, the Former Oil 

Storage Yard, is located directly west of AOC 620. Both of these adjacent AOCs are 

considered for NFA status. The area surrounding Building 68 is expected to remakt for 

industrial usage in the future. The building area is zoned for M-2 (heavy marine industrial 

land use). 

From 1942 to 1952, Building 68 was used as a paint and oil storage facility. Beginning in 

1952, it was used for the destruction, assembly, and rebuilding of large submarine batteries. 

Most recently, Building 68 was used for storage and charging of lead acid batteries for 

various equipment. In 1995 the building was decommissioned and operations ceased. The 

materials historically released, stored, or disposed of at AOC 620 include sulfuric acid, lead, 

paint, solvents, and petroleum products. 

SWMU 36 is the site of two historical sulfuric acid releases, where acid was discharged 

within the acid tank room to floor drains in which the piping had separated. The separated 

piping reportedly allowed approximately 1,025 gallons of acid to leak onto the underlying 

unpaved ground surface. Following each spill, a sodium carbonate solution was used to 

neutralize the soil below the building. 

The northeast portion of the building contained two shallow wash basins along the eastern 

wall. The basins drained to a former 6-inch drain line hung beneath the loading dock; the 

drain line led south to a sewer at the southeast corner of Building 68, and later to an 

underground storage tank (UST) located south of the building outside of the acid tank 

room. The acid UST was cleaned and decommissioned in 1995. 

Until building demolition in late 2002, approximately 95 percent of SWMU 36/AOC 620 

was paved or under a roof. A grass-covered strip located at the south side of Building 68, 

and a railroad line area west of the west loading dock were not paved. The building was 

demolished in November and December 2002, and the site is to be used for future 

commercial or industrial purposes. 

28 1.2 Purpose of the RFI Report AddendumllM Completion 
29 Report 
30 This report provides information about SWMU 36/AOC 620 that documents the 

31 conclusions of the Zone F R F I  Report, Revision 0 (EnSafe Inc. [EnSafe], 1997) and provides the 

32 results of additional sampling performed after the report was completed. The results of 
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additional investigations and sampling that were not considered in the Zone F RFI Report, 

Revision 0 are presented to complete the nature and extent evaluation for the chemicals of 

potential concern (COPCs) previously idenhfied in surface soil, subsurface soil, and 

groundwater. Conclusions regarding site closure are also presented. 

The soil excavation and disposal activities that were conducted as part of the four-phase IM 

performed at SWMU 36/AOC 620 are documented in Section 7.0 of this report as an IM 
Completion Report. The IM pre-excavation and confirmation sampling data are presented 

along with the other RFI samples in this report. 

Prior to changing the status of any site under the CNC RCRA CA permit, the BRAC Clean- 

Up Team (BCT) agreed that the following issues should be considered: 

Status of the KFI 

Presence of metals (inorganics) in groundwater 

Potential linkage to SWMU 37, Investigated Sanitary Sewers at the CNC 

Potential linkage to AOC 699, Investigated Storm Sewers at the CNC 

Potential linkage to AOC 504, Investigated Railroad Lines at the CNC 

Potential linkage to surface water bodies (Zone J) 

Potential contamination associated with oil/water separators (OWSs) 

Relevance or need for land use controls (LUCs) at the site 

Lnformation regarding these issues is provided in this RFI Report Addendum/IM 

Completion Report (RFZRA/IMCR) to expedite evaluation of closure of the site. 

Report Organization 
This RFIRA/IMCR consists of the following eight sections, including this introductory 

section: 

1.0 Introduction - Presents the purpose of and background information relating to this 

mIRA /IMCR. 

2.0 Summary of RFI Conclusions for SWMU 36lAOC 62& Summarizes the sample 

results, risk evaluations, and conclusions for SWMU 36/AOC 620 as presented in the Zone F 

MI Report, Revision 0. This section also summarizes data collected for the Zone L RFI from 

samples that are geographically located within the SWMU 36/AOC 620 investigated area. 

3.0 Interim Measures, USTfAST Removals, and Oil/Water Separators -Briefly summarizes 

the IM conducted in four phases a t  SWMU 36/AOC 620. This section ako provides 
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information regarding any tank removal activities performed at the site, and the presence of 

onsite underground storage tanks (USTs) and OWSs. 

4.0 Summary of Additional Investigations - Summarizes the information collected after 

completion of the Zone F R F I  Report, Revision 0, including data collected for the IM 

excavation delineation. 

5.0 COPUCOC Refinement-Provides further evaluation of chemicals of potential concern 

(COPCs) based on the RFI and additional data to assess them as COCs. 

6.0 Summary of Information Related to Site Closeout Issues - Dscusses the various site 

closeout issues that the BCT agreed to evaluate prior to site closeout. 

7.0 Interim Measure Completion Report -Documents the soil removal IM conducted at 

SWMU 36/AOC 620 for lead-impacted soils. 

8.0 Conclusions and Recommendations-Presents the conclusions regarding the SWMU 

36/AOC 620 as reported in the Zone F RFI Report, Revision 0, as well as recommendations for 

proceeding with site closure. 

9.0 References - Lists the references used in this document. 

Appendix A contains excerpts from the Zone F R F I  Rcport, Revision 0, and tables of detected 

concentrations in Zone L samples geographically located within the investigated site. 

Appendix B provides responses to SCDHEC Comments on the Zone F RFI Report, Revision 0, 

specifically in regard to the SWMU 36/AOC 620 investigated area. 

Appendix C contains a well construction log for F620GW005. 

Appendix D contains a summary of analytical data from sampling performed subsequent 

to the Zone F R F I  Report, Revision 0. 

Appendix E contajns data validation reports for the data from Zone F sampling performed 

subsequent to the Zone F RFI Rqort, Revision 0. 

Appendix F contains a copy of the Phase I1 Interim Measure Work Plan, SWMU 36/AOC 620, 

Zone F, Rruision 0 (CH2M-Jones, 2001e). 

Appendix G contains a summary of the 95-percent Upper Confidence Limit (UCb5) 

calculations for polychlorinated biphenyls (PCBs) at the SWMU 36/AOC 620 investigated 

area. 
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1 Appendix H contains photographs from the Wash Basin Area and Acid Tank Room Area 

2 soil removal IM. 
la*. 

3 Appendix I contains the analytical data summaries for the soil imported to backfiU the IM 

4 excavations in the SWMU 36/AOC 620 area. 

5 Appendix J contains copies of the waste manifest tickets for the IM excavated soil. 

6 All tables and figures appear at the end of their respective sections. 
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2.0 Summary of RFI Conclusions for SWMU 
2 361AOC 620 

This section summarizes the results and conclusions from the soil and groundwater 

investigations conducted at SMTMU 36/AOC 620, which were reported in the Zone F R F I  

Report, Revision 0 (EnSafe, 1997). Copies of summary tables of the detected compounds from 

the RFI report are included in Appendix A of this RFIRA/IMCR. Responses to the 

comments prepared by SCDHEC on the Zone F RFI Report Revision 0 in regard to the SWMU 

36/AOC 620 investigated area, are provided in Appendix B of this report. 

Figure 2-1 depicts the soil and groundwater sample locations discussed in the Zone F R F I  

Report, Revision 0. As part of Ensafe's field investigation from 1996 to 1997,12 soil borings 

were advanced during two phases of work. Nine borings (F036SB001 through F036SB003 

and F620SB001 through F620SB006) were advanced during the first (1996) phase of the 

investigation. Surface (0 to 1 feet below land surface [ft bls]) and subsurface (3 to 5 ft bls) 

samples were collected from three of these borings (F036SB001, F620SB005, and F620SB006). 

Surface samples only were collected from the remaining six borings, because of the shallow 

depth of the water table and/or subsurface obstructions. Laboratory analysis included 

metals (all samples), volatile organic compounds (VOCs) (all samples), semivolatile organic 

compounds (SVOCs) (all samples), pesticides (four surface samples), PCBs (four surface 

samples), and cyanide (one surface sample). Three borings (F620SB007 through F620SB009) 

were advanced during the second (1997) phase of the investigation, in an attempt to 

delineate lead and PCB impacts. Both surface and subsurface samples were collected from 

each of the three borings; they were analyzed for metals, SVOCs, naphthalene, pesticides, 

and PCBs. 

Four monitoring wells were installed at the site. Figure 2-1 depicts locations of these 

groundwater wells. Two wells, F620GW001 and F620GW002, were installed during the first 

(1996) phase of the investigation. Both wells were sampled a total of four times, including 

one event in 1997 which was not addressed in the Zone F RFI Report, Rm'sion 0. Section 4.0 

presents additional information regarding this sampling activity. Groundwater samples 

collected from these two wells were analyzed for the presence of VOCs, SVOCs, and metals. 

The remaining two wells, F620GW003 and F620GW004, were installed during the second 

phase of the investigation (1997). These two wells were sampled three times, including two 
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events not addressed in the RFI report (see Section 4.0). The first sampling event involved 

analyses for pH and metals only. 

The Zone F RFI Report, Revision 0 presented the analytical results of these samples and 

conclusions concerning site contamination and human health risk. Additional soil and 

groundwater samples were collected subsequent to the RFI report and are discussed in 

Section 4.0 of this RFIRA/IMCR. Conclusions from the Z m e  F RFI Report, Revision 0 are 

summarized below. 

Soil Sampling and Analysis 
Results of the soil analyses were compared to the following screening criteria: 

US. Environmental Protection Agency (EPA) Region LII unrestricted (i.e., residential) 

land use risk-based concentrations (RBCs) adjusted for a hazard index (HI) of 0.1. 

EPA soil screening levels (SSLs) based on a dilution attenuation factor (DAF)=20, as 

listed in Appendix A, Table A-1 of the EPA Soil Screening Guidance: Technical Background 

Document (EPA, 1996). 

Zone F background reference concentrations (BRCs) for surface or subsurface soil, for 

inorganics. 

Subsurface soils were compared to SSLs and, for inorganics, Zone F BRCs. 

Analytes that exceeded the screening criteria were considered COPCs and were further 

evaluated in the risk assessment to determine which of these parameters would be 

considered COCs. 

2.1.1 Surface Soil Results 
Several VOCs and pesticides were detected at low levels in surface soil, all below their EPA 

Region 1LI residential RBCs and SSLs. Of the SVOCs analyzed, polynuclear aromatic 

hydrocarbons (PAHs), expressed as benzo[a]pyrene equivalents (BEQs), were reported 

above the residential RBC for benzo[a]pyrene in seven surface soil samples located beneath 

the SWMU 36 area inside the building, and outside the eastern quadrant of Building 68. The 

highest concentration reported fox BEQs in surface soil in the SWMU 36/AOC 620 

investigated area was 1.17 milligrams per kilogram (mg/kg) at F620SB008, which is located 

across the street from Building 68 along the railroad lines in Zone G. All other BEQ 

concentrations were measured at less than 0.66 mg/kg. 
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Aroclor-1254 (reported at 0.29 mg/kg) and Aroclor-1260 (reported at 0.43 mg/kg) were 

detected above their respective screening concentrations (0.16 and 0.32 mg/kg) in one 

sample, at soil boring location F620SB004, located outside of the acid tank room. The 

reported concentrations are average values calculated from the concentrations of the normal 

field sample and the duplicate field sample. The normal and duplicate sample 

concentrations were similar in concentration. 

Aluminum (21,100 mg/ kg at F620SB008), arsenic (22.6 mg/kg at F620SB008 and 31.5 mg/ kg 

at F620SB007), and chromium (43.2 mg / kg at F620SB008) were detected at concentrations 

exceeding their respective residential RBCs and Zone F BRCs. Lead was detected below its 

COPC screening criteria (400 mg/kg) in all but two surface soil samples: F036SB001 at 1,600 

mg/kg, inside the acid tank room, and 4,250 mg/kg at F620SB004, outside the acid tank 

room. The sample from F620SB004 was collected with a field duplicate in which the lead 

concentration was measured at 1,070 rng/kg. Therefore, lead at F620SB004 was reported as 

the mean concentration between the normal sample and the duplicate sample, at 2,660 

mg/kg. 

No VOCs, SVOCs, PCBs, or pesticides were reported as exceeding their respective SSLs. 

Arsenic, chromium, and lead were reported as exceeding their SSLs (DAF=20). The fate and 

transport discussion in the Zone F RFI Report, Revision 0 stated that ". . .inorganic exceedences 

are limited to the interior of Building 68, and the area immediately to the southeast of this 

building.. . .consistent with past site activities . . . ." The Navy /Ensafe team concluded that, 

although arsenic, chromium, and lead were present at concentrations exceeding their SSLs, 

the risk associated with potential impact to groundwater was limited, due to the fact that 

". . .the soil does not contain enough residual mass to pose a threat to groundwater." 

2.1.2 Subsurface Soil Results 
Of the VOCs, SVOCs, pesticides, PCBs, and metals analyzed in subsurface soil, only 

chromium and $-methylphenol were detected at concentrations exceeding their respective 

COPC screening values. 4-methylphenol was detected at F036SB001 at 2.2 mg/kg, which 

exceeds the SSL of 1.38 mg/kg. Chromium was detected in excess of the Zone F BRC of 32.2 

mg/kg and the SSL of 38 mg/kg in two samples, at F036SB001(57.9 mg/kg) and F620SB007 

(141 mg/kg). 

The fate and transport discussion of the Zone F RFI Rpport, Revision 0 concluded ". ..the 

absence of Pmethylphenol in downgradient groundwater indicates.. .its lateral persistence 

is insignificant at this site." Potential groundwater impacts from chromium in subsurface 

soil, as referenced in Section 2.1 .I, were addressed in the RFI report. 
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Groundwater Sampling and Analysis 
The results of groundwater analyses were compared against the Zone F BRCs and EPA 

Region I11 tap water RBCs. Analytes that exceeded the screening criteria were considered 

COPCs and were further evaluated in the risk assessment to determine which of these 

parameters would be considered COCs. Copies of summary tables of detected compounds 

from the Zone F RFI &port, Revision 0 are included in Appendix A of this RFIRA/TMCR. 

The Zone F RFI Report, Revision 0 reported that no VOCs were detected in groundwater at 

this site. Six SVOCs were detected during the first three sampling events, but no 

concentrations exceeded screening criteria. 

Barium concentrations ranging from 460 to 701 micrograms per liter (pg/L) were detected at 

F620GW001, and exceeded the EPA residential RBC of 260 pg/L and the Zone F BRC of 94.3 

&L. Lead concentrations exceeded the reported RBC of 15 pg/L in the second sampling 

event at F620GW004 (30.7 pg/L). Lead was not detected in the third sampling event; a Zone 

F BRC was not developed for lead. However, this well was not installed before the first 

sampling event and its data were not used for the site risk assessment. Thallium was 

detected in one sample at a concentration greater than the BRC of 5.58 pg/L and the RBC of 

0.29 pg/L at F620GW001 (11 pg/L). No other metals were detected in groundwater at 

concentrations exceeding screening criteria. 

The fate and transport discussion in the Zone F RFZ Report, Rmision 0 concluded that barium, 

thallium, and lead exceeded the EPA Region 111 tap water RBC, however, exposure to 

potential receptors via the groundwater pathway was invalid, due to the fact that "the 

surficial groundwater is not used for potable purposes, nor is it planned to be in the future." 

Furthermore, possible impacts associated with the groundwater migration and release to the 

surface water pathway were considered insignrficant, because of natural attenuation likely 

to occur during the transport from the site to the Cooper River. 

2.3 HHRASummaryfrom thezone FRFIReport, Revision0 
The human health risk assessment (HHRA) in the Zone F RFI Repod, Revision 0 identified 

BEQs, Aroclor-1254, Aroclor-1260, aluminum, arsenic, chromium, and lead as COCs in 

surface soil at SWMU 36/AOC 620 under the unrestricted (i.e., residential) land use 

scenario. The assessment was based on an incremental lifetime cancer risk (ILCR) and 

cumulative HI projections. Incidental ingestion and dermal contact were considered as 

potential exposure pathways. Lead exposure was addressed using the Lead 

SWMU36AOC620ZFRF1RAIMCRREVD DOC 
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Uptake/Biokinetics Model to develop target concentrations protective of a child resident. 

Only BEQs and arsenic were identified as surface soil COCs for the industrial (site worker) 

exposure scenario, based on ILCR projections. 

Exposure (ingestion) to shallow groundwater was evaluated assuming a residential 

scenario, and was based on the results of the first quarter sampling event from monitoring 

wells F620GW001 and F620GW002. Thallium was determined to be the primary risk driver 

for the HI projections (approximately 95 percent of the cumulative HI), while barium was a 

secondary contributor to HI projections. Lead was not identified as a COPC from the first 

sampling event. However, thallium and barium were presented in the RFI report as the key 

risk drivers associated with first quarter groundwater data. 

The Zone F RFI  wort ,  Revision 0 identified the following surface soil COCs: 

BEQs 

Aroclor-1254 

Aroclor-1260 

Aluminum 

Arsenic 

Chromium 

Lead 

No COCs were identified in subsurface soil. 

The following groundwater COCs were identified, based on first quarter groundwater 

sampling data: 

Thallium 

Barium 

All of the chemicals listed above are further discussed in Section 5.0. 

2.4 Additional Data from Zone L Investigations 
Data from Zone L sites AOC 699 (Storm Sewer System) and SWMU 37 (Sanitary Sewer 

System) were also coUected within the geographical area of SWMU 36/AOC 620. Figure 2-2 

shows the sample locations. These samples were not originally considered in the evaluation 

for the RFI at SWMU 36/AOC 620. The data for these samples were presented in the Zone L 

RFI Repout, Revision 0 (EnSafe, 1998); detected parameters for soil samples are also presented 

in Appendix A of this RFX Report Addendum. 

SWMU36AOC620ZFRFIRAIMCRREVO DOC 
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2.4.1 Soil Results (Zone L RFI) 
Within the SWMU 36/AOC 620 investigative area, direct-push soil probes from two 

locations were sampled in conjunction with SWMU 37, and two locations were sampled for 

the AOC 699 investigation. The samples from LF699SP001, LF699SP002, LF037SP030, and 

LG037SP002 were analyzed for cyanide, metals, and VOCs. The sample depths were not 

reported; therefore, it was assumed that the samples were collected near the depths of the 

sewer h e s ,  and that they were composed of subsurface soil. 

Metals and traces of cyanide were detected in the soil probe samples; no VOCs were 

detected. Detected parameters from the four Zone L soil samples are listed in Appendix A of 

this report. Data from SWMU 37 and AOC 699 soil probes have been compared to Zones F 

and G subsurface soil background concentrations and to SSLs published in the EPA Soil 

Screening Guidance: Technical Background Document (1996), based on a DAF=10. AU 

parameters were less than screening criteria, with the exceptions of antimony and 

chromium. 

Antimony was detected at LF699SP001 and LF699SP002 at concentrations of 2.67 and 4.28 

mg/kg, respectively, which is in exceedance of the SSL of 2.5 mg/kg. Both samples were 

located near the southeast comer of Building 68. No background range was identified for 

antimony in Zones F or G, although the concentrations detected at the site are within the 

CNC-wide background range of 0.22 to 23 &kg. Chromium was detected at LF699SP001 

and LF699SP002 at concentrations of 81.4 and 67.6 mg/kg, respectively, which is in 

exceedance of the SSL of 19 mg/kg as well as the Zones F and G background range of 7.4 to 

65 mg/kg. Therefore, antimony and chromium are considered COPCs in subsurface soil and 

are further discussed in Section 5.0 of this RFIRA/ZMCR. 

2.4.2 Groundwater Results (Zone L RFI) 
Direct-push probes from three locations at S W W  37 and five locations at AOC 699 in the 

SWMU 36/AOC 620 area were sampled for groundwater and analyzed for cyanide, metals, 

and VOCs. The BCT has agreed that the metals data from these unfiltered probe samples are 

not considered to be representative of groundwater quality, and therefore are not evaluated. 

No VOCs or cyanide were detected in the groundwater probe samples. 

SWMU36AOCQOZFRFtRAIMCRREVO. DOC 
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3.0 Interim Measures, USTlAST Removals, and 
OillWater Separators 

In 2002, lead-impacted soil was removed from two areas of AOC 620 to levels consistent 

with the media cleanup standards (MCSs) developed for the site. The ZM was conducted in 

four phases: 

Phase I consisted of pre-excavation soil and groundwater sampling to delineate the 
extent of elevated lead; 

Phase 11 consisted of soil excavation in the wash basin area; 

Phase III consisted of soil excavation in the acid tank room area after the demolition of 
Building 68; and 

Phase IV consisted of additional post-demolition sampling. 

Details associated with the activities performed during the IM are presented in Section 7.0 of 

this report. The details and results of sampling for the IM are discussed in Sections 4.0 and 

5.0 of this RFTRA/IMCR. 

A UST was located south of the acid tank room to collect discharge from floor drains within 

the building, including the acid tank room. The UST was not used for the storage of any 

organic chemicals such as petroleum products or waste oil. This UST was cleaned and 

decommissioned in 1995. Groundwater monitoring wells F620GW003 and F62UGW004 are 

located in the UST vicinity. Samples from these two wells and from direct-push technology 

(DPT) sample LF699GP001 were used to adequately characterize the groundwater near the 

UST. In addition, subsurface soil samples collected for IM pre-excavation delineation, as 

well as DPT sample LF699SP001, were used to characterize the subsurface soil in the vicinity 

of the UST. 

Aboveground storage tanks (ASTs) were used for acid storage within the building, 

particularly in the acid tank room. These tanks are considered part of AOC 620, and releases 

from the tanks have been investigated as part of the SWMU 36 investigation. There are no 

records of other USTs or ASTs containing organic or petroleum-based products, or OWSs 

located at SWMU 3 6 / A K  620. 
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4.0 Summary of Additional Investigations 

After issuing the Zone F RFI Report, Revision 0 (EnSafe, 1997), additional field activities were 

conducted in four separate events at SWMU 36/AOC 620. The Navy/EnSafe team 

performed the first of these additional sampling events in 1999 to delineate the extent of 

metals contamination in soils where elevated concent~ations were previously identified. 

CH2M-Jones conducted a second sampling event in June 2001 to continue investigating the 

nature of the contamination. The third sampling event was conducted from October 2001 

through February 2002 as pre-excavation delineation sampling for the IM at AOC 620. The 

fourth sampling event consisted of sampling after the demolition of Building 68, as part of 

the IM activities. These samples are all considered RFI samples and were used to evaluate 

site conditions and health risks at SWMU 36/AOC 620. The post-demolition IM 

confirmation samples are described in this section and in Section 7.0 (IM Completion 

Report). Some of the samples described in this section represent soils that were removed 

during the IM excavations. 

This section also presents the results of groundwater sampling performed in 1997 and 1998 

to complete the original four RFI sampling events at site monitoring wells, as well as the 

results from the 2001 sampling to evaluate the potential presence of lead in groundwater. In 

2001, groundwater monitoring well F620GW003 was inadvertently destroyed during utility 

excavation. This well was replaced in the same location, and identified as Station ID 

F620GW005. The construction log for the new well is included in Appendix C of this 

RFIRA/IMCR. 

4.1 Soil Sampling and Analysis - 1999 and June 2001 
Sampling Events 

During the latter part of 1999, additional field activities were conducted in general 

accordance with the Zone F RFI Work Plan Addendum (EnSafe, 1999). Five additional soil 

borings (F620SB010 through F620SB014) were advanced at the south side of Building 68 in 

an attempt to delineate metals impacts in this area. The locations of these borings are shown 

on Figure 4-1. Surface and subsurface samples collected from soil borings F620SB010 and 

F620SBOll were analyzed for metals, PCBs, and pesticides. Surface and subsurface samples 

collected from soil borings F620SB012 through F620SB014 were analyzed for metals and 
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SVOCs. As part of a synthetic precipitation leaching procedure (SPLP) study, new surface 

and subsurface soil samples were also collected at previous boring location F620SB008. Each 

SPLP soil sample and its corresponding leachate were analyzed for VOCs, SVOCs, metals, 

pesticides, PCBs, and cyanide. The complete analytical data from the additional 

investigation and data validation reports are provided in Appendices D and E, respectively. 

All metals data from the 1999 leachate analyses, and non-metal parameters detected in the 

leachate, are also presented in Appendix D. 

To evaluate the extent of potential releases from the generator room, wash basin area, and 

north side of the building, additional samples were collected at AOC 620, as described in the 

Zone F RFI  Work Plan Addendum, Revision 1 (CH2M-Jones, 2001a). In June 2001, CH2M-Jones 

advanced seven soil borings (F620SB015 through F620SB021) in and around Building 68. 

Surface (0 to I ft bls) samples were collected from F620SB015, F620SB016, F620SB019, 

F620SB020, and F620SB021 and analyzed for the presence of PCBs. Subsurface (2 to 3 ft bls) 

samples were also collected from F620SB019, F620SB020, and F620SB021, and analyzed for 

PCBs. The subsurface sample depth interval was raised to 2 to 3 f t  bls to avoid saturated 

soils below the groundwater table. Surface and subsurface samples collected from two 

locations, F620SB017 and F620SB018, were analyzed for the full list of chemicals, to include 

VOCs, SVOCs, and metals; PCBs were also analyzed in the surface samples. Surface and 

subsurface samples planned for further arsenic delineation in the area southeast of AOC 620 

were not collected because it was determined that site arsenic concentrations had been 

adequately delineated to area background levels. 

Analytical results from the additional soil samples were compared to the appropriate 

screening criteria. Surface soil results were compared to EPA Region 111 residential RBCs 

adjusted for HI=O.l, and to SSLs from the EPA Soil Screening Guidance: Technical Background 

Document (1996), based on a DAF=1 for VOCs and adjusted to a DAF=10 for all other 

parameters. In addition, inorganic compounds were compared to the range of data from 

background (grid) samples collected from Zones F and G. The data sets for both zones were 

used because of the small number of background samples collected in each zone, and 

because AOC 620 is adjacent to Zone G. BEQs were compared to CNC-wide background 

concentrations for surface or subsurface soil, as appropriate. When both the background 

range and the RBC or SSL concentrations were exceeded, the chemical was selected as a 

COPC. 

Subsurface soil results were compared to Zones F and G background ranges and to SSLs. 

When both criteria were exceeded, the chemical was selected as a COPC for the soil-to- 
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groundwater migration pathway. Tables 41 through 4-4 present summaries of detected 

analytes from surface and subsurface soils collected during the 1999 and June 2001 sampling 

efforts. The analyhcal results that exceed the appropriate screening criteria appear in bold 

font within the tables. 

4.1.1 Surface Soil Results 
A summary of detected parameters from surface soil data collected during the 1999 and 

June 2001 sampling efforts is presented in Tables 41 and 4-2. Table 4-1 presents data for 

inorganic parameters, and Table 4 2  presents the detected concentrations for VOCs, SVOCs, 

PCBs, and pesticides. Analytes that exceeded screening criteria are shown in bold and 

outlined within the tables. 

As noted in Table 41, when compared to the screening criteria described above, antimony 

(with a maxirnum concentration of 48.5 mg/kg), lead (maximum concentration of 18 ,m 

mg/kg), and mercury (maximum concentration of 5.05 mg/kg) were detected at elevated 

concentrations in samples located in the wash basin area, at soil borings F620SB017 and 

F620SB018. The metals concentrations exceeded the background range and both the 

residential RBC and SSL screening values. 

As noted in Table 4-2, the surface soil at soil boring F620SB017 also contained concentrations 

of BE@ (1.683 mg/kg) above the sitewide reference concentration of 1.304 mg/kg. Of the 

additional samples analyzed for PCBs, ArocIor-1254 was detected above the residential RBC 

(0.32 mg/kg) in two samples from beneath the generator room, with a maximum detected 

concentration of 1.12 mg/kg. Concentrations of Aroclor-1260 were measured below the 

RBC. 

Although VOCs, other SVOCs, and pesticides were detected in the additional samples, the 

concentrations were less than comparison criteria. 

4.1.2 Subsurface Soil Results 
A summary of detected parameters from subsurface soil data collected during the 1999 and 

June 2001 sampling events is presented in Tables 4-3 and 4-4. Table 4-3 presents data for 

inorganic parameters, and Table 4-4 presents detected concentrations for VOCs, SVOCs, 

PCBs, and pesticides. Analytes that exceeded screening criteria are shown in bold text and 

outlined within the tables. 

Lead (with a maximum concentration of 1,350 mg/kg) and mercury (maximum 

concentration of 4.32 mg/kg) were detected at elevated concentrations in the subsurface soil 
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in the wash basin area, at the same locations with elevated surface soil concentrations, 

F620SB017 and F620SB018. Antimony and BEQ concentrations at these locations were 

within the background range. 

Chromium was detected at 269 mg/kg in a subsurface soil sample from soil boring 

F620SB008, which is located south of Building 68. This location had been previously 

sampled with a measured chromium concentration of 15.8 mg/kg, which is within the 

background range. 

No VOCs, SVOCs, or pesticides were detected at concentrations above the COPC screening 

criteria. PCBs were detected in subsurface soil beneath the generator room, at  a maximum 

concentration of 0.253 mg/ kg, which is below the SSL of 0.55 mg/ kg for Aroclor-1254. 

4.2 Soil Sampling and Analysis - Pre-Excavation and Post- 
Demolition IM Sampling Events 

4.2.1 Phase I IM Pre-Excavation Sampling Results (October 2001 - February 2002) 
As part of an IM to remove lead-impacted soils at SWPvIU 36/AOC 620, preexcavation 

samples were collected as described in the Phase I IM Work Plan - Pre-Excavation Sampling 

and Analysis Plan for AOC 62O/SWMU 36, Zone F (CH2M-Jones, 2001~). Figure 4 2  presents 

locations of the pre-excavation IM samples. Thirty-nine surface soil (0 to 1 ft bls) and 36 

subsurface soil (2 to 3 ft bls) samples were collected for the pre-excavation IM at AOC 620. 

Soil borings F620SB022 through F620SB035 and F620SBO53 through F620SB057 were 

collected in the wash basin area, and soil borings F620SB036 through F620SB046 and 

F620SB058 through F620SB067 were collected in the acid tank room area. Subsurface 

obstructions were encountered adjacent to the loading dock in the wash basin area, 

therefore, subsurface soil samples were not collected at locations F620SB029, F620SB030, or 

F620SB031. Soil samples designated 620SB058 and 620SB059 were collected at previous 

sample locations F620SB036 throughF620SB038 for waste disposal evaluation. Soil samples 

from locations designated F620SB054 and F620SB057, each cornposited from two aliquots, 

were also collected for waste disposal evaluation. 

All soil samples were analyzed for lead, except for samples collected at F620SB058 and 

F620SB059, which were analyzed only for pH and TCLP lead. Composite samples 620SB054 

and 620SB057 were analyzed for total lead, pH, and TCLP lead. Fourteen samples were 

analyzed for SPLP lead, in order to determine leachability potential by estimating a site- 

specific partitioning coefficient for lead. In addition, surface samples from F620SB023, 

SWMU36AOC62aZFRFIRAIMCRREVO DOC 
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F620SB029, and F620SB030, and surface and subsurface soil samples from F620SB022, 

F620SB034, and F620SB053 in the wash basin area were analyzed for mercury by SPLP tests. 

Results of the pre-excavation IM sampling are presented in Table 4-5 for surface soil and 

Table 4-6 for subsurface soil. Lead concentrations were compared to the COPC screening 

concentration of 400 rng/kg, and the combined Zones F and G background range of 3.5 to 

275 mg/kg for surface soil and 2.4 to 123 mg/kg for subsurface soil. Mercury concentrations 

were compared to the residential RBC (adjusted for HI=O.l) of 2.3 mg/kg, the generic SSL 

(DAF=10) of 1.0 mg/kg, and the Zones F and G background ranges of 0.06 to 2 mg/kg for 

surface soil and 0.04 to 0.57 mg/kg for subsurface soil. 

SPLP and TCLP leachate results are also presented in Tables 4-5 and 46; these data are 

discussed in Sections 5.0 and 7.0 of this RFIRA/IMCR. 

4.2.2 Phases Ill and IV Post-Demolition IM Sampling Results (November 2002 - 
January 2003) 

After Building 68 was demolished, allowing access to the soils beneath the acid tank room, 

confirmation surface soil samples were collected around the perimeter of the area delineated 

as a result of the Phase I IM sampling effort, per the Phase 111 IM Work Plan. These samples 

were collected to evaluate if the demolition process had shifted any lead-impacted surface 

soils outside of the target IM area. Surface soil at sample locations F620SB068 through 

F620SB072 was analyzed for lead; the locations are shown in Figure 4-2. 

The Phase IV IM involved collecting additional surface and subsurface (1 to 2 ft bls) samples 

in the area immediately south of the acid tank room, where elevated lead concentrations 

had been detected in soil in 1996 during monitoring well F620GW004 construction. Samples 

620SB073 through 620SB076 were collected as described in the Technical Memorandum 

AOC 620; Phase IV Interim Measure Soil Removal (CH2M-Jones, 2002b). The soil samples were 

analyzed for lead; their locations are shown in Figure 42 .  The results of the sampling are 

presented in Tables 4-5 for surface soil and 4 6  for subsurface soil. 

4.2.3 Surface Soil Result* IM Pre-Excavation and Post-Demolition Sampling 
Six surface soil samples from beneath the loading dock in the wash basin area had lead 

concentrations that exceeded the generic screening criteria, with a maximum concentration 

of 1,820 mg/kg. Nine surface soil samples from beneath and south of the acid tank room 

also had lead concentrations that exceeded the screening criteria, with a maximum 

concentration of 2,350 rng/kg. No surface soil mercury concentrations exceeded the 

screening criteria for mercury. 
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4.2.4 Subsurface Soil Results - IM Pre-Excavation and Post-Demolition Sampling 
Four subsurface soil samples from beneath the loading dock in the wash basin area had lead 

concentrations that exceeded screening criteria, where the maximum detected concentration 

was 1,120 mg/kg. Seven subsurface soil samples from beneath and south of the acid tank 

room also had lead concentrations that exceeded the SSL, at a maximum concentration of 

3,880 mg/ kg. 

One subsurface soil sample located beneath the loading dock in the wash basin area had 

mercury levels at 1.52 mg/kg, which exceeded the generic SSL and the background range 

for mercury. 

4.3 Groundwater Sampling and Analysis 
In 2001, shallow groundwater monitoring well F620GW003 was inadvertently destroyed 

during utility excavation. This well was replaced in the same location with F620GW005. The 

construction log for the new well is included in Appendix C of this RFIRA/IMCR. 

Groundwater elevations were measured on May 14,2002, showing a northeasterly 

groundwater flow direction. The resulting potentiometric surface map for the shallow 

groundwater at AOC 620 is presented in Figure 4 3 .  

One additional groundwater sampling event was performed for F620GW001 and 

F620GW002 in 1997; two additional sampling events were performed for F620GW003 and 

F620GW004 in 1997 and 1998. The samples were analyzed for VOCs, SVOCs, and metals. In 

October 2001, monitoring well F620GW002 was sampled for lead and mercury, and 

F620GW004 was sampled for lead. 

Naturally occurring metals were detected in the groundwater samples, along with trace 

level concentrations of acenaphthene, ethylbenzene, and xylenes in the 1997 samples, in the 

wells located near the buried fuel lines south of Kilo Street, southeast of the building. 

Groundwater analytical results were compared to Zone F BRCs and the maximum 

contaminant levels (MCLs). In the absence of an MCL, the tap water RBC was used. A 

comparison of the additional groundwater data to the screening criteria indicated that no 

analytes exceed both BRCs and MCLs. Tables 4-7 and 4-8 summarize the detected analytes 

in the additional groundwater samples. 
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1 4.4 Summary of COPCs 
%.UP. 

2 On the basis of the screening described above, antimony, lead, mercury, PCBs, and BEQs 

3 were identified as COPCs in surface soil. Chromium, lead, and mercury were identified as 

4 COPCs in subsurface soil. No COPCs were identified in groundwater. 
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* - TABLE 61 
Inorganic Compounds Detected in Surface Soil; 1999 and June 2001 RFI Addendum Investigations 

\tu*y RFI Reporf Addendum and IM Completion Report, SWMU 36/AOC 620, Zone F, Charlesfon Naval Complex 
.. . . 

EPA Region Soil-to- 
Sample Concentration Date Ilt Residential Groundwater 

Analyte Location (mgkg) Qualifier Collected RBC' S S L ~  

Aluminum F620SB008 6,750 - - 15-Oct-99 7,800 N L 

Antimony F620S0008 1.7 J 15-Oct-99 3.1 2.5 

Arsenic F620SB008 15.1 J 15-Oct-99 0.43 15 

F620SB010 2.6 J 1 7-NOV-99 

F620SB011 4.8 J 1 6-NOV-99 

Barium F620SB008 27.2 - - 15-Oct-99 550 800 

Beryllium F620SB008 0.31 J t 5-Oct-99 16 32 

Range of 
Background 

Concentrationsc 
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TABLE 4-1 
Inorganic Compounds Detected in Surface Soil; 1999 and June 2001 RFI Addendum investigations 

*+%- 
RFl Report Addendum and IM Completion Report, SWMU 36/AOC 620, Zone F, Charleston Naval Complex 

EPA Region Soil-te Range of 
Sample Concentration Date Ill Residential Groundwater Background 

Analyte Location (mgkg) Qualifier Collected R B ~  S S L ~  Concentrationsc 

Beryllium F620SBOll 

F62OSB012 

F620SB013 

F620SB014 

F620SB017 

Cadmium F620SB008 

F620SB013 

F620SB014 

F620SB017 

Calcium F620SB008 

F62OSBO10 

F62OSB011 

F620SB012 

F620SB013 

F620SB014 

F620SB017 

F 620SBOt 8 

chromiumd F620SB008 

F620SB010 

F620SBOll 

F62OSB012 

F62OSBO13 

F620SB014 

F620SB017 

F620SB018 

Cobalt F620SB008 

F620SB010 

F620SB011 

F620SB012 
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TABLE 4-1 
Inorganic Compounds Detected in Surface Soil; 1999 and June 2001 RFI Addendum Investigations 
RFI Report Addendum and IM Completion Report, SWMU 3WAOC 620, Zone F, Charleston Naval Complex 

EPA Region Soil-to- Range of 
Sample Concentration Date Ill Residential Groundwater Background 

Analyte Location (mgkg) Qualifier Collected RBC' S S L ~  Concentrationsc 

Cobalt F620SB013 4.7 J 1 6-Nov-99 4,700 130,000 0.94 - 36 

Copper F620SB008 46 - - 15-Oct-99 31 0 5,300' 5.7 - 431 

Lead F620SB008 89 - - 15-Oct-99 400e 400 3.5 - 275 

SWMU36AOC620ZFRFIRAIMCRREVO DOC 
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TABLE 4-1 
Inorganic Compounds Detected in Surface Soil; 1999 and June 2001 RFJ Addendum Investigations 
RFI Report Addendum and IM Completion Report, S WMU 36/AOC 620, Zone F, Charleston Naval Complex 

Analyte 

EPA Region Soil-to- Range of 
Sample Concentration Date Ill Residential Groundwater Background 

Location (mglkg) Qualifier Collected RBC' S S L ~  ConcentrationsC 

Magnesium F620SB008 

F620SB010 

F620SB011 

F62OSB012 

F620SBO13 

F620SB014 

F620SB017 

F620SB018 

Manganese F620SB008 

F620SB010 

F62OSBO11 

F62OSB012 

F620SBOl3 

F620SBO I 4  

F620S8017 

F620SB018 

Mercury F620SB008 0.38 - - 15-Oct-99 2.3 

F620SB010 0.05 J 1 7-NOV-99 

F620SBOll 0.05 J 1 6-NOV-99 

F620SB012 0.2 J 1 6-NOV-99 

F620SB013 0.22 J 1 6-NOV-99 

F620SB017 - - 06-Jun-01 

F620SB018 - - 06-Jun-01 

Nickel F620SBOO8 11.4 - - 15-Oct-99 160 

F620SB010 6.2 J 1 7-NOV-99 

F620SB011 6.8 J 1 6-NOV-99 

F620SB012 8.3 J 1 6-NOV-99 

F62OSBO 1 3 13.2 J 1 6-NOV-99 

F620SB014 6.7 J I 6-NOV-99 
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TABLE 4-1 
*,- Inorganic Compounds Detected in Surface Soil; 1999 and June 2001 RFI Addendum Investigations 

* RFl Report Addendum and IM Completion Report, SWMU 36/AOC 620, Zone F, Charleston Naval Complex 

EPA Region Soil-to- Range of 
Sample Concentration Date Ill Residential Groundwater Background 

Analyte Location (mgkg) Qualifier Collected R B C ~  S S L ~  ConcentrationsC 

Nickel F620SB017 

F620SB018 

Potassium F620SB008 

F620SB010 

F620SBOll 

F620SB012 

F62OSB013 

F620SB014 

F620SB017 

F620SB018 

Selenium F620SB008 

F620SB010 

F620SBOll 

F620SB012 

F620SB013 

F620SBO14 

Silver F620SB010 

F62OSBO18 

Sodium F620SB008 

F620SB010 

F620SB011 

F620SB012 

F620SB013 

F62OSBO14 

F62OSB018 

Tin F62OSB008 

Vanadium F620SB008 

F620SBOI 0 
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TABLE 4-1 
Inorganic Compounds Detected in Surface Soil; 1999 and June 2001 RFI Addendum Investigations 
RF/ Report Addendum and IM Completion Report, SWMU 36lAOC 620, Zone F, Charleston Naval Complex 

EPA Region Soil-to- Range of 
Sample Concentration Date Ill Residential Groundwater Background 

Analyte Location (mgkg) Qualifier Collected RBCa S S L ~  Concentrationsc 

Vanadium F620SB011 18.2 J 1 6-Nov-99 55 3,000 6.8 - 60 

Zinc F620SBOO8 145 J 15-0ct-99 2,300 6,000 18 - 1,650 

Concentrations in bold and outlined within the table indicate an exceedance of screening crleria. 

"Residential risk-based concentrations (RBCs) obtained from the EPA Region Ill, RBC Table (October 2000). A hazard 
index (HI)=O. 1 is used for non-carcinogenic compounds. 
b Generic soil screening levels (SSLs) from EPA's Soil Screening Guidance: Technical Background Document, Appendix 
A, Table A-1 (1996), using a dilution attenuation factor (DAF)=10. 

'Surface soil background range values are the minimum and maximum concentrations detected in Zones F and G 
combined grid samples. 

9otal chromium 

'Default lead SSL = 400 mglkg 

'SSL for copper and manganese from €PA Region I l l  RBC table, October 2000. 

= Chemical was detected at the concentration shown. 

J Chemical was detected at concentration below the method detection limit; the concentration is not known. 

mglkg Milligrams per kilogram 

NA Not available 

N t  Not listed 

SWMU36AOC620ZFRFIRAIMCRREVO. DOC 



RFI REPORT ADDENDUM AND IM COMPLETION REPORT, SWMU WAOC 620, ZONE F 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
FEBRUARY 2003 

TABLE 4-2 
Organic Compounds Detected in Surface Soil; 1999 and June 2001 RFI Addendum Investigations 
RF I Report Addendum and IM Completion Report, SWMU 36/AOC 620, Zone F, Charleston Naval Complex 

EPA Region Soil-to- Background 
Sample Concentration Date Ill Residential Groundwater Reference 

Analyte Location (mgkg) Qualifier Collected RBC' SSL~ ConcentrationC 

Acetone F620SB017 0.034 J 06-Jun-01 780 0.8 N A 

BEQs F620SB008 0.347 = 15-Oct-99 N A N A 1.304 

Benzene F620SB017 0.001 J 06-Jun-01 12 0.015 N A 
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TABLE 4-2 
Organic Compounds Detected in Surface Soil; 1999 and June ZOO1 RFI Addendum Investigations 
RFI Report Addendum and IM Completion Report, SWMU 36/AOC 620, Zone F, Charleston Naval Complex 

EPA Region Soil-to- Background 
Sample Concentration Date HI Residential Groundwater Reference 

Analyte Location (mglkg) Qualifier Collected RBC? S S L ~  concentrationC 
- - 

bis(2-Ethylhexyl) 
Phthalate 

C hrysene 

Di-n-butyl Phthalate 

Di-n-octyl Phthalate 

Fluoranthene 

Methyl ethyl ketone 

Naphthalene 

p,pl-DDE 

Aroclor-1254 

SWMVJ6AOCG~FRFIRAIMCRREVO. DOC 
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TABLE 4-2 
Organic Compounds Detected in Surface Soil; 1999 and June 2001 RFI Addendum Investigations 
RFI Report Addendum and 1M Completion Reporf, SWMU 36/AOC 620, Zone F, Charleston Naval Complex 

EPA Region Soil-to- Background 
Sample Concentration Date Ill Residential Groundwater Reference 

Analyte Location (mglkg) Qualifier Collected RBCa SSL~ concentrationC 

Phenanthrene F620SB008 0.094 J 15-Oct-99 NL NL N A 

Pyrene F620SB008 0.12 J 15-Oct-99 230 2,100 N A 

Toluene F620SBO08 0.004 = 15-Oct-99 1,600 6 N A 

Concentrations in bold and outlined within the table indicate an exceedance of screening criteria. 

a Residential land use risk-based concentrations (RBCs) obtained from the EPA Region Ill, RBC Table (October 2000); hazard 
Index (HI)=0.1 used for non-carcinogenic compounds. 
b Soil screening levels (SSLs) from EPA's Soil Screening Guidance: Technical Background Document, Appendix A. Table A-1 
(1996); dilution attenuation factor (DAF)=l for volatile organic compounds (VOCs) listed in italics, DAF = 10 for all other 
parameters. 

'Sitewide background concentration for subsurface soil taken from Background PAHs Study Report Technical information for 
the Development of Background BEQ Values (CH2M-Jones. 2001 b). 

d ~ ~ ~ s  for 2-Methylnaphthalene, Methyl ethyl ketone, and Aroclor-1254 are from EPA Region Ill RBC table (October 2000). 

eNo RBCISSL data available, values for chlordane used. 

= Chemical was detected at the concentration shown. 

J Chemical was detected at concentration below the method detection limit; the concentration is not known. 

mgkg Milligrams per kiiogram 

NA Not available 

NL Not listed 
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TABLE 4-3 
Inorganic Compounds Detected in Subsurface Soil; 1999 and June 2001 RFI Addendum Investigations 
RFI Report Addendum and IM Complefion Report, SWMU 36/AOC 620, Zone F, Charleston Naval Complex 

Analyte 
Sample 
Location 

Concentration 
(mg/kg) 

Aluminum F620SB008 

F620SB010 

F620SBO 1 1 

F62OSBO12 

F620SB013 

F620SB014 

F62OSBO17 

F620S5018 

Antimony F620SB008 

F620SB017 

F620SB018 

Arsenic F620SB008 

F620SBOlO 

F62OSBOll 

F620SB012 

F620SB013 

F62OSB014 

F620SB017 

F62OSBO18 

Barium F620SB008 

F62OSB010 

F62OSBO11 

F620SB012 

F620SB013 

F620SB014 

F620SBOt 7 

F620SB018 

Beryllium F620SB008 

F620SB010 

Soil-to- Range of 
Date Groundwater Background 

Qualifier Collected SSLa concentrationsb 

- - 15-Oct-99 NL 2,630 - 36,800 
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TABLE 43 
Inorganic Compounds Detected in Subsurface Soil; 1999 and June 2001 RFI Addendum Investigations 
RFl Report Addendum and IM Completion Report, S WMU 36/AOC 620, Zone F, Charleston Naval Complex 

Soit-to- Range of 
Sample Concentration Date Groundwater Background 

Analyle Location (mglkg) Qualifier Collected sSLa concentrationsb 

Beryllium F620SB011 0.19 J 1 6-Nov-99 32 0.22 - 2.4 

Cadmium F62OSB008 0.43 J 15-Oct-99 

Calcium F62OSBO08 14,000 J 15-013-99 

Cobalt F620SB008 4.8 J IS-Oct-99 130,000 
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TABLE 4-3 
Inorganic Compounds Detected in Subsurface Soil; 1999 and June 2001 RFI Addendum Investigations 

a, 
RFI Report Addendum and IM Completion Reporl, SWMU 36hOC 620, Zone F, Charlesion Naval Complex 

Sample 
Analyte Location 

Concentration 
(mglkg) 

Soil-to- Range of 
Date Groundwater Background 

Qualifier Collected SSLa concentrationsb 

Cobalt F620SBO13 

F620SB014 

F620SB017 

F620SB018 

Copper F620SB008 

F620SBOlO 

F620SBOll 

F620SB012 

F620SB013 

F62OSBO14 

F620SBO17 

F620SB018 

Iron F620SB008 

F620SB010 

F62OSBO11 

F62OSBO12 

F62OSBO13 

F62OSBO14 

F620SB017 

F620SBO18 

Lead F620SB008 

F620SB010 

F620SBOll 

F620SB012 

F620SB013 

F620SBO14 

F620SB017 

F620SB018 
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TABLE 4-3 
inorganic Compounds Detected in Subsurface Soil; 1999 and June 2001 RFI Addendum Investigations 
RFI Report Addendum and IM Completion Report, SWMU 36/AOC 620, Zone F, Charleston Naval Complex 

Soil-to- Range of 
Sample Concentration Date Groundwater Background 

Analyte Location (mglkg) Qualifier Collected SSLa concentrationsb 

Magnesium F620SB008 2,220 J 15-Oct-99 NL 399 - 7,040 

Manganese F620SB008 401 J 15-Oct-99 480d 20 - 1,120 

F620SB010 17 J 1 7-NOV-99 

Mercury F620SB008 0.7 - - 15-Oct-99 

Nickel F620SB008 9.9 J 15-0ct-99 
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TABLE 4-3 
Inorganic Compounds Detected in Subsurface Soil; 1999 and June 2001 RFI Addendum Investigations 
RFI Repori Addendum and IM Completion ReportJ SWMU 36/AOC 620, Zone F, Charleston Naval Complex 

Soil-to- Range of 
Sample Concentration Date Groundwater Background 

Analyte Location (mgkg) Qualifier Collected SSLa concentrationsb 

Nickel F620SB017 16.8 - 06-Jun-01 65 1.9-22 - 

Potassium F620SB008 

F620SB010 

F620SBOll 

F620SB012 

F620SB013 

F620SB014 

F620SB017 

F620SB018 

Selenium F620SB008 

F620SB010 

F62OSBO11 

F620SB012 

F620SB013 

F62OSB014 

F620SB017 

F620SB018 

Sodium F620SBOO8 

F620SB010 

F62OSB011 

F620SBO12 

F620SB013 

F620SB014 

F620SB017 

F620SB018 

Vanadium F620SB008 36.4 - - 15-Oct-99 3,000 5.9 - 112 

F62OSB010 4.4 J 1 7-NOV-99 

F620SBOll 9.1 J 1 6-NOV-99 
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TABLE 4-3 
Inorganic Compounds Detected in Subsurface Soil; 1999 and June 2001 RFi Addendum Investigations 
RF/ Report Addendum and IM Completion Report, SWMU 36/AOC 620, Zone F, Charleston Naval Complex 

Soil-to- Range of 
Sample Concentration Date Groundwater Background 

Analyte Location (mglkg) Qualifier Collected SSLa Concentrations 

Vanadium F620SB012 46.4 J 1 6-Nov-99 3,000 5.9 - 112 

Zinc F62OSB008 422 J 15-Oct-99 6,000 9.3 - 198 

F62OSB018 11.6 - - 06-Jun-01 

Concentrations in bold and outlined within the table indicate an exceedance of screening criteria. 
.hi" 'Generic soil screening levels (SSLs) from EPA's Soil Screening Guidance: Technical Background Document, 

Appendix A, fable A-1 (1 9961, using a dilution attenuation factor (DAF)=10. 

b~ackground range values are the minimum and maximum concentrations detected in Zones F and G combined 
grid samples. 

'Total chromium 

d~~~ for copper and manganese from EPA Region Ill RBC table, October 2000. 

eDefault lead SSL = 400 mglkg. 
= Chemical was detected at the concentration shown. 
J Chemical was detected at concentration below the method detection limit; the concentration is not known. 

mg/kg Milligrams per kilogram 

NA Not available 
NL Not listed 
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f ABLE 4-4 
Organic Compounds Detected in Subsurface Soil; 1999 and June 2001 RFI Addendum Investigations 
RFI Report Addendum and IM Completion Report, SWMU 36/AOC 620, Zone F, Charleston Naval Complex 

Background 
Sample Concentration Date Reference 

Analyte Location (mglkg) Qualifier Collected SSL' concentrationb 

Acenaphthene 

Acetone 

Alpha-chlordane 

BEQs 
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TABLE 4-4 
Organic Compounds Detected in Subsurface Soil; 1999 and June 2001 RFI Addendum Investigations 
RFl Report Addendum and IM Completion Repod, SWMU 36/AOC 620, Zone F, Charleston Naval Complex 

Sample Concentration Date 
Analyte Locat ion (mg/kg) Qualifier Collected 

Carbon Disulfide F620SBOO8 0.004 J 15-Oct-99 

C hrysene F62OSB008 0.095 J 15-Oct-99 

F620SB013 0.21 J 15-Oct-99 

F620SBO17 0.033 J 06-Jun-01 

F62OSB018 0.024 J 06Jun-01 

Dibenzofuran F620SBOO8 0.12 J 15-Oct-99 

Fluoranthene F620SB008 0.15 J 15-0ct-99 

F62OSB013 0.36 J 15-Oct-99 

F62OSBO17 0.036 J 06Jun-01 

F620SB018 0.021 J 06-Jun-01 

Methyl ethyl ketone F620SBM38 0.002 J 15-0ct-99 

F620SB017 0.023 J 06-Jun-01 

Phenanthrene F620SB013 0.1 1 J 15-Oct-99 

F620SB017 0.013 J 06-Jun-Ot 

Pyrene F620SB008 0.15 J 15-Oct-99 

F620SB013 0.35 J 15-0~1-99 

Background 
Reference 

SSLa concentrationb 



RFI REPORT ADDENDUM AND IM COMPLETION REPORT. SWMU W A O C  620. ZONE F 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
FEBRUARY 2003 

TABLE 4-4 
Organic Compounds Detected in Subsurface Soil; 1999 and June 2001 RFI Addendum Investigations 
RFI Report Addendum and 1M Completion Report, SWMU 36/AOC 620, Zone F, Chadeston Naval Complex 

Background 
Sample Concentration Date Reference 

Analyte Location (mglkg) Qualifier Collected SSLa concentrationb 
- - 

Pyrene F620SB017 0.041 J 06-Jun-01 2,100 N A 

asoil screening levels (SSLs) from EPA's Soil Screening Guidance: Technical Background Document, 
Appendix A, Table A-1 ; dilution attenuation factor (DAF)=I for volatile organic compounds (VOCs) listed in 
italics; DAF=lO for at1 other parameters. 
b Sitewide background concentration for subsurface soil taken from Background PAHs Study Report: 
Technical Information for the development of Background BEQ Values (CH2M-Jones, 200 t b). 

'No risk-based concentration (RBC)/SSL data available, values for chlordane used. 

d ~ ~ ~ s  for dibenzofuran, methyl ethyl ketone, and Aroclor-1254 are from EPA Region 111 RBC table (October 
2000). 

= Chemical was detected at the concentration shown. 

J Chemical was detected at concentration below the method detection limit; the concentration is not 
known. 

mgkg Milligrams per kilogram 

NA Not available 

NL Not listed 
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TABLE 4-7 
Inorganic Compounds Detected In Groundwater, RFI Addendum Investigations 
RFI Report Addendum and IM Completion Report, S WMU 36/AOC 620, Zone F, Charleston Naval Complex 

Analyle 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Calcium 

Chromium, 
Total 

Background 
Concentration Date Reference 

Sample 1D (pgll) Qualifier Corlected MCVRBC? concentrationb 

F620GW001 834 - - 1 9-NOV-97 3,70@ 224 
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TABLE 4-7 
Inorganic Compounds Detected In Groundwater, RFI Addendum investigations 
RF/ Reporf Addendum and IM Completion Report, SWMU 36/AOC 620, Zone F, Charleston Naval Complex 

Background 
Concentration Date Reference 

Analyte Sample ID (pg/L) Qualifier Collected MCVRBCa concentrationb 

Cobalt F620GW001 1 .I J 1 9-Nov-97 220 10.9 

Copper F620GW003 4.2 J 11 -Feb-98 1,300 N A 

l ron F620GW001 3,710 J 1 9-Nov-97 1,10@ 51,600 - 62,300 

Lead F620GW003 

F62OGW 004 

Magnesium F620GW001 

F620GW002 

F620GW003 

F620GW003 

F620GW004 

F620GW004 

Manganese F620GW001 

F620GW002 

F620GWO03 

F620GW004 

F620GW004 

Nickel F620GW001 

F620GW003 

F62OGW003 

F620GW004 

F620GW004 

Potassium F620GW001 

F62OGW002 

F62OGWOO3 

SWMU36AOC620ZFRRRAIMCRREVO DOC 
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TABLE 4-7 
Inorganic Compounds Detected In Groundwater, RFi Addendum Investigations 
RFI Report Addendum and IM Completion Report, SWMU 36/AOC 620, Zone F, Charleston Naval Complex 

Background 
Concentration Date Reference 

Analyte Sample ID W L )  Qualifier Collected MCVRBCa concentrationb 

Potassium F620GW 003 52,700 - - 1 1 -Feb-98 Nt ND 

Sodium F620GW001 61 1,000 - - 1 9-Nov-97 N L 

Vanadium F620GW001 18.8 J 1 9-Nov-97 2tF 

F62OGWO04 12.2 J 1 1 -Feb-98 

aConcentrations listed in italics are for parameters that have no maximum contaminant values (MCL) 
values; EPA Region Ill tap water risk-based concentrations (RBCs) are used. 

b ~ o n e  F background reference concentration for shallow groundwater. 

CMCURBC value is 1110 the RBC. 
= Chemical was detected at the concentration shown. 

J Chemical was detected at concentration below the method detection limit; the concentration is not 
known. 

pg/L Micrograms per liter 

NA Not analyzedlnot available 
ND Not detected 

NL Not listed 
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TABLE 4-8 
Organic Compounds Detected In Groundwater, RFl Addendum Investigations 
RFI Report Addendum and I# Completion Report, SWMU 36/AOC 620, Zone F, Charleston Naval Complex 

Background 
Sample Concentration Date Reference 

Anatyte Location (C1dL) Qualifier Collected MCURBCa Concentration 

Acenaphthene F620GW003 2 J 17-Nov-97 37 N A 

Ethylbenzene F620GW001 1 J 1 9-Nov-97 700 N A 

Xylenes, Total F620GW001 7 - - 1 9-Nov-97 10,000 N A 

F620GW004 2 J 1 9-NOU-97 

aConcentrations listed in italics are for parameters that have no maximum contaminant level (MCL) 
values; i l l 0  of the EPA Region Ill tap water risk-based concentration (RBC) is used. 

= Chemical was detected at the concentration shown. 

J Chemical was detected at concentration below the method detection limit; the concentration is 
not known. 

pg/L Micrograms per liter 

NA Not analyzedfnot available 

SWMU36AOC620ZFRFIRA1MCRREVO DOC 
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5.0 COPClCOC Refinement 

This section discusses the chemicals that were identified in the Zone F RFI Report, Revision 0 

(EnSafe, 1997) as COPCs, as described in Section 2.0 of this RFIRA/IMCR, as well as the 

COPCs that were identified in subsequent sampling events, as described in Section 4.0. 

These COPCs are further evaluated to determine if they are considered COCs at the SWMU 

36/AOC 620 site. Some of the soil at this site was excavated and removed as part of an IM; 

therefore, some of the previously identified COPCs/COC are no longer COCs, as discussed 

below. Site-specific and area-specific MCSs were developed fox lead and mercury during the 

soil excavation IM and are further evaluated in this section. 

10 The surface and subsurface soil VOC data reported in the Zone F R F I  Rqorf, Revision 0 were 

11 rescreened using an SSL based on a DAF=I; no VOCs were identified as COPCs as a result 

12 of this rescreening effort. Table 5-1 presents a summary of the detected VOCs in soil, which 

13 were rescreened against an SSL based on a DAF=l. 

14 5.1 Surface Soil COCs 
25 Surface soil chemicals identified as COPCs in the Zone F R F I  Report, Ratision 0, and as a 

16 result of the additional sampling efforts are the following: 

Aluminum 

Antimony 

Arsenic 

Chromium 

Lead 

Mercury 

BEQs 

PCBs (Aroclor-1254 and Aroclor-1260) 

25 Comprehensive data for these parameters are presented in Tables 5 2  through 5-5. Each 

26 parameter is discussed in the subsections below. 

27 5.1.1 Aluminum 
28 Table 5-2 presents aluminum data from surface soil samples collected at SWMU 36/AOC 

29 620. Aluminum slightly exceeded the combined background range for Zones F and G (2,190 

SWMU36AOC62DZFRRRAIMCRREVO DOC 5- 1 
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to 19,400 mg/kg) in one sample at the site. h exceedance was detected at soil boring 

F620SB008, at a concentration close to the background range (21,100 mg/kg)+ This location 

was resampled in 1999 and resulted in a surface soil aluminurn concentration of 6,750 

mg/kg. The maximum detected concenhation is above the EPA Region 111 residential RBC 

(Hl=O.l) of 7,800 mg/kg, however it is below the residential liBC at HI=1.0, and also below 

the industrial land use RBC (HI=O.l) of 200,000 mg/kg. 

Aluminum is an abundantly occurring element that is particularly common in clayey soils. 

The highest detected aluminum concentration at F620SB008 is located across the street away 

from historical site operations, and no other metals were particularly elevated above criteria 

in this sample. In other parts of CNC, background aluminum concentrations of up to 55,500 

mg/kg were reported; all other aluminum concentrations measured at SWMU 36/AOC 620 

are within the basewide background range. Therefore, aluminum is not considered a COC 

in surface soil and does not warrant further investigation or action at SWMU 36/AOC 620. 

5.1.2 Antimony 
Table 5-2 presents antimony data from surface soil samples collected at SWMU 36/AOC 

620. Figure 5-1 shows the results for antimony in surface soil at SWMU 36/AOC 620. With 

one exception, antimony was detected at estimated concentrations (J values) within 

background levels. The site concentration range was 0.53 to 2.7 mg/kg, compared to the 

combined background range for Zones F and G (0.5 to 5.7 mg/kg). However, at the soil 

boring location F620SB018, which is beneath the loading dock in the wash basin area, 

antimony was detected at 48.5 J mg/kg, which is in excess of the background range, the 

residential RBC (HI=O.l) of 3.1 mg/kg, and the generic SSL (DAF=10) of 2.5 mg/kg. 

Therefore, antimony was identified as a COPC during the RFI. The soils with this elevated 

antimony were removed during the IM in March 2002. 

Soil remaining at AOC 620 after completion of the IM contains antimony at concentrations 

within the background range. No remaining soil samples contain antimony at a 

concentration above the residential RBC (HI=O.I) of 3.1 mg/kg. Therefore, antimony is not 

considered a COC in suxface soil at SWMU 36/AOC 620. 

5.1.3 Arsenic 
As presented in Section 2.0 of this RFIRA/IMCR, arsenic was identified as a surface soil 

COC in the H H M  for the future unrestricted (i.e., residential) land use scenario in the Zone 

F RFI Rqorf ,  Revision 0. Table 5-2 presents arsenic data from surface soil samples collected at 

SWMU 36/AOC 620. One sample location at exceeded the range of background sample 
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concentrations for combined Zones F and G, 3.0 to 30 mg/kg. The sample from location 

F620SB007 contained arsenic at 31.5 J mg/kg, which is similar to the background maximum. 

The range of background concentrations for arsenic in Zone E, located approximately 100 

feet from sample F620SB007 and in a similarly heavy industrial area, is 0.95 to 67.5 mg/kg. 

The sample with maximum detected arsenic concentration is located away from the site 

near the site boundary. Another sample located directly south within 20 to 30 feet 

(F620SB010) had arsenic at 2.6 mg/kg, indicating elevated arsenic occurrence is not 

widespread. The subsurface soil sample from the same location (1.3 J mg/kg) did not have 

elevated arsenic levels, indicating it is neither from disposal nor is it leaching to subsurface 

soil. The groundwater sample (F620MW003) located within this area of the site did not have 

detectable levels of arsenic. The UCbs Exposure Point Concentration (EPC) for surface soil 

arsenic at the site after the IM is 29.9 mg/kg, which exceeds both the residential and 

industrial RBCs. For sites where background arsenic levels exceed RBCs, EPA Region IV 

typically considers arsenic concentrations in surface soil of up to 20 mg/kg for unrestricted 

(residential) land use and 270 mg/kg for industrial land use (EPA, 2001). Based on these 

criteria, arsenic in surface soil would be considered a COC for unrestricted land use but not 

for industrial land use. 

5.1.4 Chromium 
Total chromium concentrations in surface soil at SWMU 36/AOC 620 were within the range 

of background concentrations (6.3 to 39 mg/kg), with the exception of one sample collected 

from F620SB008 (43.2 mg/kg), near the railroad Line south of Building 68, on the opposite 

side of Kilo Street. This location was resampled in 2999 and resulted in a total chromium 

concentration of 32.8 mg/kg, which is w i t h  the background range for Zones F and G. 

The single exceedance concentration was higher than the generic SSL (DAF=10) of 19 

mg/kg (based on allowable chromium VI concentrations in groundwater) and above the 

hexavalent chromium unrestricted land use RBC of 23 mg/kg (HI=O.1). No values exceeded 

the residential RBC of 230 rng/kg (HI=l.O) or the industrial RBC of 610 mg/kg (HI=0.1). 

Chromium VJ was analyzed in two duplicate samples from AOC 620 and was not detected 

(see the Zone F R F I  Report, Revision O), indicating that the hexavalent form of chromium is 

not occurring at this site. There is no evidence suggesting the presence of chromium VI at 

this site. 

None of the reported chromium values exceeded the trivalent chromium residential RBC of 

12,000 mg/kg (HI=O.l). Also, the U C h  EPC for surface soils at the site, calculated at 20.8 

mg/kg, was below the hexavalent chromium residential RBC at HI=O.1 of 23 mg/ kg. 
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The average residual chromium concentration in surface soil at AOC 620, after the IM soil 

removal, is calculated at 16.9 mg/kg, which is lower than the generic SSL of 19 mg/kg. 

Furthermore, groundwater at AOC 620 has been sampled routinely for chromium, where 

the results showed that the maximum detected chromium at 0.016 milligrams per liter 

(mg/L) was lower than the MCL of 0.1 mg/L. Table 5-3 presents the results for chromium in 

site groundwater. Although the total chrorni~un surface soil concentration may exceed the 

generic SSL at one location, the site mean concentration is lower than the SSL, and the 

groundwater data indicate that total chromium has not leached to concentrations above the 

MCL. Therefore, chromium is not considered a COC for either direct exposure or 

leachability in surface soil at SWMU 36/AOC 620. 

5.1.5 Lead 
As shown in Table 5-4, lead concentrations in surface soil were measured as high as 18,400 

mg/kg in the wash basin area, and as high as 4,250 mg/kg at F620Sl3004 in the acid tank 

room area. Since the detected lead was related to historical site operations and 

concentrations were well above health protective levels, these two distinct areas were 

identified for IM removal activities. The IM Completion Report is presented in Section 7.0 of 

this document. Figure 5-2 presents lead concentrations in surface soil at SWMU 36/AOC 

620. 

For three areas within AOC 620, area-specific SSLs were developed using SPLP data. The 

complete derivation of the DAF and SSLs for lead and mercury at AOC 620 is presented in 

the Phase 11 Interim Measure Work Plan, SWMU 36/AOC 620, Zone F, Revision 0 (CH2M-Jones, 

2001e) attached as Appendix F to this document. The area-specific SSLs in the wash basin 

area are 56 mg/kg beneath the loading dock in the IM area, and 670 mg/kg beneath the 

remainder of the wash basin area (the east side of AOC 620). The loading dock area with the 

calculated SSL of 56 mg/kg correlated with elevated lead concentrations in soil; the 

remaining wash basin area correlated with soil lead levels similar to background 

concentrations. The area-specific SSL in the acid tank room area was calculated at 3,200 

mg/kg. The more conservative value of 670 mg/kg was assumed as the site-specific SSL for 

the soil outside of the Wash Basin IM area and greater than 50 feet away from the acid tank 

room (i.e., surrounding the remainder of AOC 620). 

Human health-based cleanup standards specific to lead exposure at CNC were also 

presented in the Phase 11 Interim Measure Work Plan. For the unrestricted (i.e., residential) 

land use scenario, a value of 400 mg/kg was used as the target cleanup level for surface soil. 

For the industrial worker exposure scenario, a level of 1,220 mg/kg was derived using the 



RFI REPORT ADDENDUM AND IM COMPLETION REPORT, SWMU 361 AOC 620, ZONE F 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
FEBRUARY 2W 

EPA Adult Lead Methodology, as detailed in the Technical Memorandum Adult Lead 

Methodology {ALM) Derived Target Lead Concentrations for Industrial Land Use (CH2M-Jones, 

As shown in Table 5-4, after the IM soil removal (sample locations removed during the IM 

are indicated by the table note "c"), the remaining soil may contain lead concentrations as 

high as 1,810 mg/kg, at sample location F620SB004. During the initial RFI sampling in 1996, 

a normal sample and a duplicate field sample were collected at this location, with lead 

concentrations of 4,250 and 1,070 mg/ kg. An additional surface soil sample collected 2 feet 

north of monitoring well F620GW004 for the Phase IV IM had a lead concentration of 111 

mg/kg in surface soil. The average of these three values (1,810 mg/kg) is assumed as the 

lead concentration at that location and is used in evaluating area-wide lead concentrations 

ouiside of the building in the acid tank room area. This localized area was not removed 

during the IM in order to maintain the integrity of monitoring well F620GW004. 

TabIe 5-4 shows lead concentrations in surface soil, including the post-demolition samples 

collected in the acid tank room area, as discussed in Sections 4.0 and 7.0 of this report. The 

average lead concentration within a %-acre area south of the acid tank room and 

surrounding the IM area was calculated at 269 mg/kg, not including the soil removed 

during the IM. The data used to calculate this average are shown in italics in the table (and 

indicated by the table note "d"). This average value is the exposure concentration for the 

exposure area, as presented in Figure 5-3. The average lead concentration in surface soil for 

the entire AOC 620 area after M soil removal was calculated at 189 mg/kg. Both of these 

average values are less than the unrestricted land use MCS of 400 mg/kg. 

The results of the RFI indicate that lead is considered a COPC in surface soil at AOC 620. 

However, soil at the locations with highly elevated lead levels was removed during the IM 
remediation activities. The IM reduced exposure concentrations to less than the MCS or 

area-specific SSLs. Therefore, as a result of the IM, lead is not considered a COC in surface 

soil at SWMU 36/AOC 620. 

5.1.6 Mercury 
Figure 5-4 shows mercury concentrations within surface and subsurface soil at SWMU 

36/AOC 620. Table 5-2 presents mercury concentrations in surface soil samples. Mercury 

was detected at elevated concentrations in surface soil at two locations in the wash basin 

area beneath the loading dock: F620SB017 (3.78 mg/kg) and F620SB018 (5.05 rng/kg). These 

concentrations exceed the background range of 0.06 to 2 rng/kg, the residential RBC 

(HI=O.l) of 2.3 mg/kg, and the generic SSL of 1 mg/kg (DAF=10). Soil at both locations with 

SWMU36AOC620ZFRFfRAIMCRREVO DOC 5.5 
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elevated mercury concentrations was removed in the March 2002 IM. The maximum 

mercury concentrations remaining in surface soil after the IM is 1.06 mg/kg, which is below 

the residential RBC of 2.3 mg/kg (HI=O.I), and is within the combined range of background 

concentrations for Zones F and G. Mercury has not been detected in AOC 620 groundwater 

samples. The results for mercury in groundwater are presented in Table 5-3. 

As a result of the IM, the residual mercury level is within background levels, and does not 

present a human exposure or a leachability concern. Therefore, mercury is not considered a 

COC for surface soil at SMTMU 36/AOC 620. 

5.1.7 BEQs 
Table 5-5 lists BEQ concentrations in surface soil at SWMU 36/AOC 620. Out of the 12 

samples analyzed for BEQs, concentrations were below the sitewide reference concentration 

of 1.304 mg/kg with one exception, at F620SBOl7 (1.683 mg/kg). Soil at this location was 

removed during the March 2002 IM. Therefore, no soil samples with BEQs above the site 

reference concentration of 1.304 mg/kg remain onsite, and BEQs are no longer considered a 

COC for surface soil at SWMU 36/AOC 620. 

5.1.8 Aroclor-1254 and Aroclor-1260 
Table 5-5 lists data for the PCBs Aroclor-1254 and Aroclor-1260 at SWMU 36/AOC 620. Both 

PCBs were detected south of Building 68 at F620SB004 in excess of the residential RBC of 

0.32 mg/kg, but lower than the industrial RBC of 2.9 mg/kg. Aroclor-1254 was detected 

beneath the generator room at concentrations up to 1.12 mg/kg. The maximum Aroclor- 

1260 concentration beneath the generator room was measured at 0.293 mg/kg. PCBs were 

also detected at concentrations lower than the residential RBC on the northwest and 

northeast sides of the building, and near the railroad line southeast of Building 68. The 

pattern of the detections outside of the building is shown in Figure 5-5. 

The detected PCBs were not co-located with the elevated metals concentrations associated 

with this site, and thus were not part of the IM removal actions at AOC 620. Although the 

source of the PCBs detected beneath the generator room may have been from leaking 

transformers within that room, the concentrations detected within the soil are not above 

industrial land use RBC values. 

The UCL95 estimates for these chemicals are presented in Appendix G. The UCLss value for 

Axoclor-1254 is estimated at 0.277 mg/kg, which is below the residential RBC value of 0.32 

mg/kg. The UCk5 value for Aroclor-1260 is estimated at 0.19 rng/kg, which is also below 

the residential RBC. Although individual PCB concentrations in three samples were above 
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the residential RBC, the sitewide exposure concentrations are below residential RBC values. 

Thus, the presence of PCBs at the site does not present a sigruhcant human exposure 

concern, and PCBs are not identified as COCs at this site. There are no other carcinogenic 

chemicals identified as COPCsjCOCs at h s  site, thus the cumulative exposure is also not a 

concern for AOC 620. 

Subsurface Soil COCs 
Subsurface soil chemicals were identified as COPCs in the Zone F RFI Report, Revision 0 and 

in the Zone L samples collected within the AOC 620 investigated area. Additional RFI 

sampling efforts and the IM pre-excavation samples also identified subsurface soil COPCs. 

They are the following: 

Antimony 

Chromium 

Lead 

Mercury 

4-Methylphenol 

The data for each of these parameters are presented Tables 5-6 and 5-7. Each parameter is 

discussed in the subsections below. 

5.2.1 Antimony 
As seen in Table 5-6 and Figure 5-1, antimony was detected at slightly elevated 

concentrations in the soil probes collected for AOC 699, the storm sewer, near the southeast 

corner of Building 68. Samples LF699SP001 and LF699SP002 had antimony concentrations 

reported at 2.67 and 4.28 mg/kg, respectively, compared to a generic SSL (DAF=10) of 2.5 

mg/kg. Antimony was not detected in the 13 subsurface soil background samples horn 

Zones F or G; however, the background range for antimony in subsurface soil from Zone E, 

which is adjacent to AOC 620, is 0.52 to 1.6 mg/kg. The surface and subsurface soils are 

likely mixed due to long-term historical industrial activities reported for this site. The 

detected subsurface antimony range is well within the background range for surface soils of 

0.5 to 5.7 mg/kg. The highest detected concentration of 4.28 mg/ kg was located within the 

railroad lines away from historical operations at AOC 620. 

The average antimony residual concentration in subsurface soil at SWMU 36/AOC 620 is 

calculated at 1.39 mg/kg (not including sample locations removed during the IM). This 

average value is less than the SSL of 2.5 mg/kg. The groundwater data at AOC 620 confirm 
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that antimony leaching from soil has not affected the groundwater to concentrations above 

the MCL (see Table 5-8 for antimony results in groundwater). Therefore, antimony is not 

considered a COC in subsurface soil at SWMU 36/AOC 620. 

5.2.2 Chromium 
Chromium was identified in subsurface soil at elevated concentrations near the southeast 

comer of Building 68. Figure 5-6 presents the concentrations of chromium measured in 

subsurface soil, and Table 5-6 lists the data. The maximum concentration detected was at 

soil boring F620SB008 (269 mg/kg), which is located across the street away from the site. 

The groundwater monitoring well F620GW003, which is located adjacent to this sample 

location and directly downgradient of the building's southeast comer, has been routinely 

sampled for chromium, and did not have elevated chromium levels. The highest 

concentration in the groundwater from the well was 16 pg/L, compared to the MCL of 100 

pg/L. Table 5-3 presents the analytical results for chromium in groundwater. 

The site average chromium level in subsurface soil is 50.9 mg/kg, which is above the generic 

SSL of 19 mg/kg. The chromium concentrations in four of the subsurface soil samples are 

above background levels and the generic SSL. The SSL is based on chromium VI. Chromium 

VI was analyzed in two duplicate soil samples from AOC 620 and was not detected; there is 

no evidence suggesting the presence of chromium VI at this site. The SSL for trivalent 

chromium in the EPA SSL guidance document is six orders of magnitude higher, which is 

not exceeded by the maximum detected concentration at this site. 

Therefore, although the total chromium subsurface soil concentration may exceed the 

generic SSL for chromium VI, the groundwater data indicate that chromium has not leached 

to concentrations above the MCL. Therefore, chromium is not considered a COC in 

subsurface soil at SWMU 36/AOC 620. 

5.2.3 Lead 
Figure 5-7 presents lead concentrations in subsurface soil at SWMU 36/AOC 620. As shown 

in the figure and in Table 5-7, lead concentrations in subsurface soil were measured as high 

as 1,350 rng/kg in the wash basin area, and as high as 3,880 mg/kg at F620SB036 in the acid 

tank room area. These two distinct areas were removed during the March 2002 and 

December 2002 IM removal activities, as detailed in Section 7.0 of this RFIRA/IMCR. 

As previously discussed, area-specific SSLs were calculated at 56 mg/kg, 670 mg/kg, and 

3,200 mg/kg within AOC 620. The site-specific SSL of 670 mg/kg is selected as being 

representative of AOC 620. 
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As shown in Table 5-7, residual soil concentrations after the completion of the IM have a 

maximum of 3,760 mg/kg, from 1 to 2 ft  bls at sample location F620SB075, which is south of 

the acid tank room. The average lead concentration in subsurface soil within a M-acre area 

south of the acid tank room and surrounding the IM area was calculated at 337 mg/kg. The 

average lead concentration in subsurface soil for the entire AOC 620 after IM soil removal 

was calculated at 245 mg/kg. These values are both less than the site-specific SSL of 670 

rng/kg. Therefore, lead in the subsurface soil is not expected to impact groundwater at the 

site, and lead is not considered a COC in subsurface soil at SWMU 36/AOC 620. 

5.2.4 Mercury 
Figure 5-4 shows mercury concentrations within surface and subsurface soil at SWMU 

36/AOC 620. Table 5-6 presents mercury concentrations in subsurface soil samples. 

Mercury was detected at elevated concentrations in subsurface soil at two locations in the 

wash basin area beneath the loading dock. At soil boring F620SB017, mercury was detected 

at 4.32 rng/kg; at soil boring F620SB018, mercury was detected at 3.48 mg/kg. These 

concentrations exceed the background range of 0.04 to 0.57 rng/kg and the generic SSL of 1 

mg/kg. The soil at both locations with elevated mercury concentrations was removed in the 

March 2002 IM. The average mercury concentration remaining in subsurface soil after the 

IM is calculated at 0.42 mg/kg, which is lower than the SSL. Mercury has not been detected 

in AOC 620 groundwater samples (see Table 5-3 for mercury groundwater results), thus 

there has not been a historic leachability issue. Therefore, due to the lack of historical 

migration to groundwater, and the removal of elevated levels of mercury from the site soils 

during the IM, mercury is not considered a COC in subsurface soil at SMTMU %/AOC 620. 

5.2.5 CMethylphenol 
4-Methylphenol was detected in one of the nine subsurface soil samples in which it was 

analyzed, as shown in Table 5-6.4Methylphenol was not detected in any of the surface soil 

samples collected. As stated in the Zone F RFI Report, Revision 0, a concentration of 2.2 

mg/kg was reported in the subsurface soil sample from F036SB001. Though this 

concentration was above an SSL of 1.38 mg/kg (DAF=20), which is equivalent to an SSL of 

0.69 mg/ kg based on a DAF=lO, it was not detected in groundwater in the monitoring wells 

downgradient from the soil sample in which it was detected. 4-Methylphenol is a 

constituent of gasoline range petroleum hydrocarbons which are not associated with 

Building 68 operations. The soil at this location, which is beneath the acid tank room, was 

removed dwing the IM in 2002.4-Methylphenol was not detected at any other locations 
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within SWMU 36/AOC 620. Therefore, because 4-methylphenol has been removed from the 

site, it is not considered a COC in subsurface soil at S W  36/AOC 620. 

Groundwater COCs 
Barium, lead, and thallium were identified as COPCs in groundwater in the Zone F RFI 

Report, Revision 0. No COPCs were identified in the subsequent groundwater sampling 

events at SWMU 36/AOC 620. Table 5-9 presents barium, lead, and thallium data for each 

site monitoring well. Concentrations were screened against MCLs, BRCs, and the combined 

range of background concentrations for Zones E, F, and G. The zone background 

concentrations are combined because of the small data sets for Zones F and G. Combining 

background data sets for these zones is deemed appropriate, as Zones E, F, and G are all 

industrial in nature and are in close proximity to SWMU 36/AOC 620. Each of these COPCs 

is discussed below. 

5.3.1 Barium 
Barium was identified in the Zone F RFf Report, Revision 0, as a COPC. As shown in Table 5- 

9, barium concentrations measured in all SWMU 36/AOC 620 groundwater samples were 

below the MCL of 2,000 pg/L. Therefore, barium is not considered a COC in groundwater. 

5.3.2 Lead 
Table 5-9 presents the results of lead analyses in SWMU 36/AOC 620 groundwater. With 

one exception, lead was detected below the Zones E and G BRCs (4.6 and 4.8 pg/L, 

respectively) in all sample locations. Lead was detected at 30.7 pg/L in the first sampling 

event at F620GW004 in April 1997, compared to an MCL of 15 pg/L. The subsequent four 

sampling events were non-detects three times and a detected concentration of 2.9 J F ~ / L  in 

1998, which is less than the MCL. Lead was not detected in the latest sampling event, 

conducted in 2001. Because the last four sampling events after September 1997 have lead 

concentrations well below the MCL, and any potential future contributions from soil and 

operations-related sources have been removed through the IMs implemented at this site, 

lead is not considered a COC in groundwater at SWMU 36/AOC 620. 

5.3.3 Thallium 
Thafium was detected in three of the 16 groundwater samples collected at the site, from 

three different wells. Two of the detects were during the first sampling event in 1996 and 

one was during the first sampling event for well F620GW003, in 1997. Thallium was 

detected at well F620GW001 at 11 pg/L in 1996, which was above the MCL of 2 pg/L. 
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However, thallium was not detected in the subsequent three sampling events for this well. 

Two of the site detects are "J" flagged, or estimated concentrations (2.8 and 5.2 pg/L) near 

the method detection limit (MDL). These two wells did not contain detectable amounts of 

thallium in subsequent sampling events. 

Table 5-9 shows the thallium analysis for groundwater at the site. The most recent data 

indicate that thallium is not present above the reporting limits. Additionally, thallium is not 

a soil COPC/COC, and releases of thallium have not occurred at the site during historical 

operations. Based on these considerations, thallium is not considered a COC in groundwater 

at this site. 

5.4 Summary of COCs 
Soil with elevated concentrations of antimony, lead, mercury, BEQs, and hmethylphenol 

were removed during the M at AOC 620. The remaining concentrations of soil PCBs 

Aroclor-1254 and Aroclor-1260 were below the residential RBC of 0.32 mg/kg, when EPCs 

(i.e,, UCL95) were estimated. The residual PCBs were also below industrial RBCs as well as 

EPA action levels for the unrestricted land use-based value of 1 mg/kg. None of the 

remaining chemicals at the site, including lead, are considered COCs under industrial land 

use scenario. 

The mean lead concentrations in the M-acre exposure area after the IM was conducted were 

calculated at less than the unrestricted (i-e., residential) land use MCS and the area-specific 

SSL, indicating that lead is not a COC at this site. However, because surface and near- 

surface (1 to 2 ft bls) soil at isolated locations soil south of the acid tank room IM area have 

individual samples with lead concentrations greater than the unrestricted land use MCS of 

400 mg/kg, it is recommended that this area be restricted for industrial usage, within the 
industrial land use control (LUC) area of the CNC. Based on a review of the data, arsenic in 

surface soil is identified as a COC under the unrestricted land use scenario. No COCs are 

identified in soil or groundwater at SWMU 36/AOC 620 under the industrial land use 

scenario. 
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TABLE 5-1 
.?. VOC Concentrations in Surface and Subsurface Soil Compared to SSL (DAF=t) 
k.?+- RFl Report Addendum and IM Completion Report, S WMU 36/AOC 620, Zone F, Charleston Naval Complex 

Concentration Date SSL 
Analyte Sample I0 Sample ID (mgkg) Qualifier Collected (DAF=l) 

Acetone Surface Soil 

f62OSBOOl 62088001 01 0.042 - 0911 611 996 0.8 - 

Subsurface Soil 

Benzene Surface Soil 

F620SBO17 620SB01701 0.001 J 06/06/2001 0.002 

Carbon Disulfide Subsurface Soil 

F620SB008 62OSBO08T2 0.004 J 10/15/1999 2 

F620SB017 620SB01703 0.029 - 06/06/2001 

F620SB018 6208801803 0.022 - - 06/06/200 1 

Methyl ethyl ketone Surface Soil 

(2-Butanone) F620SB001 620SB00101 0.003 J 09/16/1996 0.4 

F620SB002 620SB00201 0.002 J 08/27/1996 

F620SB017 620SB01701 0.016 J 06/06/2001 

Subsurface Soil 

F036SB001 036SB00102 0.01 0 J 1 0/09/1996 

F620SB005 620S300502 0.010 J 0911 611 996 

F620SB008 620SB008T2 0.002 J 10/15/1999 

F620SB017 6208801 703 0.0233 J 06/06/2001 

Methyl isobutyl Surface Soil 
ketone 

Toluene Surface Soil 

F620SB008 620SBOO8Tl 0.004 - - 10/15/1999 0.6 

Xylenes, Total Surface Soil 

FO36SB002 036SBOM01 0.002 J 10/08/1996 9 

= Chemical was detected at the concentration shown. 

J Chemical was detected at concentration below the method detection limit; the concentration is not known. 

rng/kg Milligrams per kilogram 

SWMU36AmFRFIRAIMCRREVD DOC 
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TABLE 5-2 
Surface Soil Metals Selected for COPC Refinement 

+upr RFI Report Addendum and IM Completion Report, SWMU 36/AOC 620, Zone F, Char/eston Naval Complex 

Aluminum Antimony Arsenic Chromium Mercury 

Units (mgkg)  (Wmt) (msn<g) (msn<9) ( m H 9 )  
SS La NL 2.5 15 19 1 

Unrestricted Land Use R B C ~  7,800 3.1 0.43 21 0 2.3 

Industrial Land Use R B C ~  200,000 82 3.8 450 61 

Zones F & G Background Range 2,190 - 19,400 0.5 - 5.7 3 - 30 6.3 - 39 0.06 - 2 

Date 
Station ID Collected Conc. Q. Conc. Q. Conc. Q. Conc. Q. Conc. Q. 
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TABLE 5-2 
Surface Soil Metals Selected for COPC Refinement 

yUlrx 
RFI Reporf Addendum and IM Completion Report, S WMU 36/AOC 620, Zone F, Charleston Naval Complex 

Aluminum Antimony Arsenic Chromium Mercury 

Units (rngkg) (mgkg) (mglk9) (mf l9 )  (m@g) 

Unrestricted Land Use R B C ~  7,800 3.1 0.43 210 2.3 

Industrial Land Use R B C ~  200,000 82 3.8 450 6 1 

Zones F & G Background Range 2,190 - 19,400 0.5 - 5.7 3-30 6.3 - 39 0.06 - 2 

Date 
Station iD Collected Conc. Q. Conc. Q. Conc. Q. Conc. Q. Conc. Q. 

- - 

Mean Concentration before I M ~  5,738 4.25 10.18 15.1 0.62 

Mean Concentration after 1M 6,483 0.91 12.2 16.9 0.23 

Maximum Concentration after IM 21,100 2.7 31.5 43.2 1.06 

Concentrations in bold and outlined within the table indicate an exceedance of screening criteria. 

a Soil screening level (SSL) from EPA Soil Sceening Guidance: Technical Background Document, Appendix A, Table 
A-1 (1 9961, based on a dilution attenuation factor (DAF)=I 0, except as noted. 

Risk-based concentration (RBC) from EPA Region Ill Table (October 5, 2000); adjusted for hazard index (HI)=0.1. 

"Soil at this sample location was removed during interim measure (IM) activities. 
d Mean calculated using one-half the reported detection limit for non-detected data. 

= Chemical was detected at the concentration shown. 

Conc. Concentration 

J Chemical was detected at concentration below the method detection limit; the concentration is not known. 

mglkg Milligrams per kilogram 

NA Not analyzedfnot available 

NL Not listed 

Q. Qualifier 

U Chemical was not detected; the reported value is the detection limit. 
W Chemical was not detected; the reported value is an estimated detection limit. 

SWMU36AOC620ZFRFtRAIMCRREVO DOC 
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TABLE 5-3 
COPC Refinement of Antimony, Chromium, and Mercury in Groundwater 

b RFI Report Addendum and IM Completion Report, S WMU 36/AOC 620, Zone F, Charleston Naval Complex 

Antimony Chromium Mercury 

Units (C19JL) W L )  O l g W  
MCL' 6 100 2 

Zone E BRC N A 12.3 N A 

Zone F BRC N A 2.05 N A 

Zone G BRC 4.85 3.88 N A 

Zones E, F, & G Background Range 2 - 6  0.8 - 31 0.14 - 0.6 

Station ID Date Collected Conc. Qual. Conc. Qual. Conc. Qual. 

aMaximum contaminant level (MCL) obtained from EPA National Primary Drinking Water Standards (March 2001). 

= Chemical was detected at the concentration shown. 

BRC Background reference concentration 

Conc. Concentration 

J Chemical was detected at concentration below the method detection limit; the concentration is not known. 

pglL Micrograms per liter 

NA Not analyzetitnot available 

Qual. Qualifier 

U Chemical was not detected; the reported value is the detection limit. 
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TABLE 5-4 
COPC Refinement of Lead in Surface Soil 

whwr 
RFI Reporf Addendum and I# Completion Report, SWMU 36/AOC 620, Zone F, Charleston Naval Complex 

Station ID Date Collected 

Unrestricted Industrial 
Land Use Land Use 

Conc. Qual. MCS' MCS~ 

Area- Zones F & G 
specific Background 

S S L ~  --Range 

SWMU36AOCMOZFRFIRAIMCRREVO DOC 
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TABLE 5-4 
COPC Refinement of Lead in Surface Soil 

*C 
RFI Report Addendum and IM Completion Report, SWMU 36/AOC 620, Zone F, Charleston Naval Complex 

Unrestricted Industrial Area- Zones F & G 
Land Use Land Use specific Background 

Conc. Qual. MCSa MCSa SSL" Range 

Station ID Date Collected (mgkg) ( w k g )  (mglkg) (mg/kg) (mglkg) 
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TABLE 5-4 
COPC Refinement of Lead in Surface Soil 
RFI Report Addendum and IM Completion Report, S WMU 36/AOC 620, Zone F, Charleston Naval Complex 

Unrestricted Industrial Area- tones F & G 
Land Use Land Use specific Background 

Conc. Qual. MCS' M C S ~  S S L ~  Range 

Station ID Date Collected (mglkg) (msn<!l) (mglkg) ( W m l )  ( m g w  

F620SB069 22- NOW-2002 160 J 400 1,220 3,200 3.5 - 275 

Mean Concentration after IM 189 

F62OSBO75 08Jan-2003 193 = 3,200 

Maximum Concentration after IM 1,810 (mean surface concentration from location F620SB004) 

F 620SB076 08Jan-2003 

Mean Concentration in M-acre 
exposure area, after IM 

269 

Concentrations in bold and outlined within the table indicate an exceedance of the combined Zones F and G 
background range, and either the unrestricted land use media cleanup standard (MCS) or area-specific soil screening 
level (SSL). 

Mean Concentration before IM 586 

419 

aMCS is from the Phase I1 Interim Measure Work Plan; Soil Removal at Building 68, SWMU 3WAOC 620, Zone F 
(CH2M-Jones, December 2001 e). 

= 3,200 

b~rea-~pecif ic SSL from the Phase I/ lnterim Measure Work Plan; Soil Removal at Building 68, SWMU 3WAOC 620, 
Zone F (CH2M-Jones, 2001 e). 

'Soil at this sample location was removed during interim measure (IM) activities. 
d Samples shown in italics were used to estimate ewosure area concentrations. 

= Chemical was detected at the concentration shown. 

Conc. Concentration 

J Chemical was detected at concentration below the method detection limit; the concentration is not known. 

mglkg Milligrams per kilogram 

Qual. Qualifier 
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TABLE 5-5 
COPC Refinement of BEQs and PCBs in Surface Soil 
RFI Repod Addendum and IM Completion Report, SWMU 36/AOC 620, Zone F, Charleston Naval Complex 

BEQs Aroclor-1254 Aroclor-1260 

Units (msn<g) (msntg) tms/kg) 

SSL (DAF=1 o ) ~  NL 0.55 NL 

Unrestricted Land Use R B C ~  0.087 0.32 0.32 

lndustriat Land Use RBC' 0.78 2.9 2.9 

Sitewide Reference concentrationC 1.304 NL NL 
-- - 

Station ID Date Collected Conc. Qual. Conc. Qual. Conc. Qual. 
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TABLE 5-5 
COPC Refinement of BEQs and PCBs in Surface Soil 

 ha^- 
RFI Report Addendum and IM Completion Report, SWMU 36/AOC 620, Zone F, Charleston Naval Complex 

BEQs Aroclor-1254 Aroclor-1260 

Units (mglkg) (mgfl<g) (mg/kg) 

SSL (DAF=lO)' NL 0.55 NL 

Unrestricted Land Use R B C ~  0.087 0.32 0.32 

Industrial Land Use R B C ~  0.78 2.9 2.9 

Sitewide Reference ConcentrationC 1.304 NL NL 

Station ID Date Cotleded Conc. Qual. Conc. Qual. Conc. Qual. 

Concentrations in bold and outlined within the table indicate an exceedance of the background concentration 
and EPA Region Ill risk-based concentration (RBC) or soil screening level (SSL) based on a dilution 
attenuation factor (DAF)=10. 

'SSL is from EPA Region Ill RBC Table (October 5,2000). 

b~~~ is from EPA Region Ill RBC Table (October 5, 2000). 

'Sitewide reference concentration for BEQs is from Background PAHs Study Report: Technical information 
for Development of Background BEQ Values (CHZM-Jones, 2001 b). 

d ~ o i l  at these sample locations were removed during interim measure (IM) activities. 
= Chemical was detected at the concentration shown. 

Conc. Concentration 

J Chemical was detected at concentration below the method detection limit; the concentration is not 
known. 

mglkg Milligrams per kilogram 

NA Not analyzedlnot available 

N t  Not listed 

Qual. Qualifier 

U Chemical was not detected; the reported value is the detection limit. 

UJ Chemical was not detected; the reported value is an estimated detection limit. 
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TABLE 5 6  
COPC Refinement of Selected Metals and CMethylphenoI in Subsurtace Soil 

% 
RFI Report Addendum and IM Completion Report, SWMU 36/AOC 620, Zone F, Charleston Naval Complex 

Antimony Chromium Mercury CMethylphenol 

Units (mglkg) (m#g) (mglkg) (msn<g) 

SSL (DAF=IO)= 2.5 19 1 0.69~ 

Zones F & G Background Range ND 7.4 - 65 0.04 - 0.57 N A 

StationID Datecollected Conc. Qual. Cone. Qual. Conc. Qual. Cone. Qua[. 

Mean Concentration after IM 1.39 50.9 0.42 None 

Concentrations in bold and outlined within the table indicate an exceedance of the Zones F and G 
background concentration range and the soil screening level (SSL) (dilution attenuation factor [DAF]=10). 

'SSL (DAF=I 0) is from the EPA Soil Screening Guidance: Technical Background Document, Appendix A, 
Table A-1 (1996). 

LF037SP030 11 Jun-1997 1.78 U 20.8 = 0.641 = N A 

'SSL (DAF=lO) for 4-methylphenol is from the Zone F RFI Report, Revision 0 (Ensafe, 1997). 

LF699SPOOl 11 -Jun-1997 

LF699SPOO2 10-Jun-1997 

'indicates that the shaded samples were removed during interim measure (tM) activities. 

Mean Concentration before I M ~  1.34 49.5 0.84 0.57 

2.67 

4.28 

= 

= 

81.4 

67.6 

= 0.856 = N A 

= 0.296 = N A 
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TABLE 5-6 
COPC Refinement of Selected Metals and CMethyIphenol in Subsurface Soil 

*h*_ 
RFI Report Addendum and IM Completion Report, SWMU 36/AOC 620, Zone F, Charleston Naval Complex 

Antimony Chromium Mercury 4-Methylphenol 

Units (rngikg) (WIM) (KIM) ( W h )  

SSL (DAF=l O)= 2.5 19 1 0.69~ 

Zones F & G Background Range NO 7.4 - 65 0.04 - 0.57 NA 

Station ID Date Collected Conc. Qual. Conc. Qual. Conc. Qual. Conc. Qual. 

d ~ e a n  concentration calculated using one-half the reported detection limit for non-detected data. 
= Chemical was detected at the concentration shown. 

Conc. Concentration 

J Chemical was detected at concentration below the method detection limit; the concentration is not 
known. 

mglkg Milligrams per kilogram 

NA Not analyzedlnot available 

Qual. Qualifier 

U Chemical was not detected; the reported value is the detection limit. 

UJ Chemical was not detected; the reported value is an estimated detection limit. 
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TABLE 5-7 
COPC Refinement of Lead in Subsurface Soil 

sra*. RFI Report Addendum and IM Completion Reporl, SWMU 36/AOC 620, Zone F, Charleston Naval Complex 

Concentration Area-specific Zones F & G 
Station ID Date Collected (mglkg) Qualifier sSla Background Range 

F620S BOO9 10- Jan- 1997 5.3 - 3,200 - 

F620SBO 1 0 1 7-NOV- 1999 4.9 J 670 

F620SBO 1 1 16-Nov- 1 999 18.2 J 670 

SWMU36AOC620ZFRFIRAIMCRREVO. DOC 
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TABLE 5-7 
COPC Refinement of Lead in Subsurface Soil 

ccr RFI Report Addendum and IM Completion Report, SWMU 36/AOC 620, Zone F, Charleston Naval Complex 

Concentration Area-s pecif ic Zones F & G 
Station ID Date Collected (mg/kg) Qualifier SS La Background Range 

F62OSB042 10-0ct-200 1 295 - 3,200 - 2.4 - 123 

LF037SP030 1 I -Jun-1997 140 - - 670 

L F699SPOO 1 1 l Jun-  1997 1 53 - - 3.200 

L F699S PO02 10-Jun-1997 167 - 670 - 

Mean Concentration before IM 431 

Mean Concentration after IM 245 

Maximum Concentration after IM 3,760 

Mean Concentration in 1/2 acre 337 
exposure area, after IM 

Concentrations in bold and outlined w~thtn the table ~ndicate an exceedance of the Zones F and G background 
concentration range and the soil screening level (SSL). 
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TABLE 5-7 
COPC Refinement of Lead in Subsurface Soil 
RFI Report Addendum and 1M Complefim Report, SWMU 36/AOC 620, Zone F, Charleston Naval Complex 

Concentration Area-specific Zones F & G 
Station ID Date Collected fmglkg) Qualifier SSLa Background Range 

aArea-Specific SSL is from the Phase /I Interim Measure Work Plan; Soil Removal at Building 68 (CH2M-Jones, 
2001e). 
blndicates that the sample was removed during interim measure (IM) activities. 

CSamples shown in italics were used to estimate the exposure area concentrations. 
= Chemical was detected at the concentration shown. 

J Chemical was detected at concentration below the method detection limit; the concentration is not 
known. 

mg/kg Milligrams per kilogram 

SWMU36A06620ZFRFIRAIMCRREVO DOC 
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TABLE 54 
COPC Refinement of Barium, Lead, and Thallium in Groundwater 
RFl Reporf Addendum and IM Completion Report, SWMU 36/AOC 620, Zone F, Charleston Naval Complex 

Barium Lead Thallium 

Units (C1gIL) W L )  ~ I I ~ L )  

MCL 2,000 15 2 

Zone E BRC 21 1 4.8 5.4 

Zone F BRC 94.3 ND 5.58 

Zone G BRC 31 4.6 ND 

Zones E, F, & G Background Range 6 - 937 2 - 52 3 - 6 

Station ID Date Collected Conc. Qual. Conc. Qual. Conc. Qual. 

F620GWOO 1 08-NOV-96 460 - 4.6 - - - 11 - - 
09-May-97 525 - 0.9 U 6.6 U - 

1 1 -0ct-01 N A 3.56 U N A 

Boided and outlined values are exceedances of background reference concentrations (BRCs) and MCLs. 

a~axirnum Contaminant Level (MCL) obtained from EPA National Primary Drinking Water Standards ( 0312001). 
= Chemical was detected at the concentration shown. 

Conc. Concentration 

J Chemical was detected at concentration below the method detection limit; the concentration is not 
known. 

NA Not analyzedlnot available 

ND Not detected 

Qual. Qualifier 

U Chemical was not detected; the reported value is the detection limit. 



1.3 J mg/Kg (SB) 

0 37 UJ mglKg (SS) 

1.74 U mgIKg (SB) 

1.2 J mgIKg (SB) 

LF699SP001 
0.35 UJ mgMg ( s s ) ~ . ~ ~  WtKg (''1 
0.36 UJ mg/Kg (SB) 

0.36 UJ mg/Kg (SS) 

NOTE: 
1) SS = Surface So~l; SB = Subsurface Soil 
2) Bold values exceed screening criteria 
3) Background Range Surface soil = 0.5 - 5.7 mglkg 

Background Range Subsurface soil = Not detected in Zones F or G 
4) Unrestricted Land Use RBC = 3 1 mglkg 
5) SSL = 2.5 mglkg 
6) U = not detected; detection limit is presented 

J = estimated concentration 
UJ = not detected; estimated detection iim~t is presented 

0 Surface Soil A Figure 5-1 
Subsurface Soil Antimony in So11 
Soil Probe N AOC 620 - Zone F 

-,( 0 1M Soil Removal 0 1 00 200 Feet Charleston Naval Complex 
h' Roads 
0 Buildings 

1 inch = 100 feet 
FI* path d \18g1s\pmlects~one hoc-620bprs\aa6M murewdebra apr Dam 19 FQ 2003 9 52 ~ s a r  DSANTOS EGIS charlkslon Navd Canplex ~ q u m  5 1  ~ n ~ i m y  m ~ o r l  

CHZMHILL 



I @ IM Pre-Excavation Samples A Figure 5-2 
. ' 0 RFI Surface Soil Sample Lead in Surface Soil 
0 IM Soil Removal Area N 

0 50 
AOC 620 - Zone F 

/V Roads 100 Feet 
I 

Charleston Naval Complex 
0 Buildings 

I 1 inch = 50 feet 

File Pam d \I 8 g i s \ p r o j ~ ~ ~ h 0 ~ ~ 6 M \ a p r a \ a o c g M ~ f i g ~ ~ b a ~ & b r a  a p .  Date 29 Jan MD3 11 08. Usor DSANTOS. EGIS- Charleston Naval Canplsx - Figure 5-2 Lead in Surface Sal 
CHZMHIL; 



mg/kg 
3) Unrestricted Land Use RBC = 400 mglkg 
4) SSL = 3200 mgtkg inside Area B 

SSL = 670 mglkg outside Area B 

I, 
RFI Surface Soil Sample 
IM Pre-Excavation Sample 

m Exposure Area 'I-' 
0 t ~ ' ~ o i l  Removal Area 
N Roads a Buildings I- 0 30 60 Feet 

1 inch = 30 feet 

Figure 5-3 
Exposure Area for Estimating 
Lead Exposure Concentration 

AOC 620 - Zone F 
Charleston Naval Complex 



Acid Tank Roo 

1) SS= Surface Soil, SB= Subsurface Soil 
2) Bold values exceed screening criteria. 
3) Background Range, Surface Soil= 0.06 to 2.0 mglkg 

Background Range, Subsurface Soil= 0.04 to 0.57 mglkg 
4) Unrestricted Land Use RBC= 2.3 mglkg 
5) SSL= 1.0 mdkg 
6) J= Estimated Concentration 

I IM Soil Removal Area 0 Buildings A Figure 5-4 
Soil Probe Mercury in Soil 

@ IM Pre-Excavation Sample N AOC 620 - Zone F 

7 0 Surface Soil 0 75 150 Feet Charleston Naval Complex 
Subsurface Soil 

N Roads I 1 inch = 75 feet 
Flle Pam d i l B g ~ s l p r q ~ ~ l r o n e ~ b 0 ~ ~ 6 2 0 ~ b o c s 2 ( r ~ ~ g u m I c  a p ,  Wale 07 Feb 2003 10 39, User DSANTOS. EGIS Ularlesfm Naval C-ex - F l p e  M Mercury m Sal 

CHZMHILL 



r-1254 0.078 U mglkg 
r-1260 0.078 U mgkg 

Wash Basins 

Generator Room 

or-1254 0.077 U 
or-1260 0.055 U 

Arocfor-1254 0.036 U mg/kg 
Aroctor-1254 0.09 U mgkg 
Aroclor-1260 0.09 U *g 
Armlor-1260 0.088 nqkg 

Aroclor-1254 0.35 mglkg Ardor-1260 0.036 U @g 
Aroclor-1260 0.51 mglkg 

Aroclor-1254 0.11 U mgkg 
Aroclor-1260 0.11 U rngkg 

NOTE: 
1 ) Bold values exceed screening criteria 
2) Unrestricted Land Use RBC = 0.32 mg/kg 
3) SSL = 0.55 mglkg for Aroclor-1254 

SSL not listed for Aroclor-1260 
4) U = not detected, detection limit is presente 

J = estimated concentration 
UJ = not detected, detection limit is present 

I 0 Surface Sail 
-* A/ Roads 
0 Buildings 

-1 
A Figure 5-5 

PCBs in Surface Soil 
N AOC 620 - Zone F 

0 100 200 Feet Charleston Naval Complex 

I 1 inch = 100 feet 
Flle Pam' 0 ' \ 1 8 g l s ~ & V m ~ F \ A O C ~ .  Date: 228 Jan M03 1031. User OSANTOS. EGIS Ulal& Navd Can* - ngue M PCBs in Sutace Sdl 

CHZMHILL 



Wash Baslnr 

Generator Room 

\~620~~013 

6 4 J mg/Kg 48 mgKg 

NOTE 
1) Bold values exceed screen~ng criteria 
2) Background Range, Subsurface So11 = 7.4 - 65 mdkg 
3) SSL = 19 m g k g  
4) J = estrrnated concentrat~on 

Figure 5 4  
Subsurface So11 

%dr 
Chromium in Subsurface Soil 

A/ Roads N AOC 620 - SWMU 36 
0 Burld~ngs 0 75 150 Feet Charleston Naval Complex 

I 
1 ~nch  = 75 feet 

- a  - .. .- .- -.-- ---. --- - - CHZMH I LL 



Soil Probe .&I .Soil Boring 
0 1M Soil Removal 
/V Roads 
0 Buildings 

A Figure 5-7 
Lead in Subsurface Soil 

N AOC 620 - Zone F 
0 75 150 Feet Charleston Naval Complex 

1 inch = 75 feet 
File Pam: d ' \ l ~ i s \ p m j a d S ~ - ~ ~ 6 2 M a ~ ~ M ~ ~ u e b f  ap. Dale. 30 Jan 2003 11:44. User: DSANTOS. EGl% Charlestm Naval Canplex - Figwe 5-7 Cead in Subswtacs Soil 

CHZMHILL 
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+- I 6.0 Summary of Information Related to Site 
r, 

2 Closeout Issues 

6.1 Presence of lnorganics in Groundwater 
For the purpose of site closeout documentation, the inorganics in groundwater issue refers 

to the occasional or intermittent detection of several metals (primarily arsenic, thaliium, and 

antimony) in groundwater at concentrations above the applicable MCL, preceded or 

followed by detections of these same metals below the MCL, or below the practicable 

quantitation limit. 

Thallium was detected during the first sampling events at monitoring wells at SWMU 

36/AOC 620, but was not detected in subsequent events. Tl~allium was discussed in Section 

5.0, and is not considered a COC at this site. Neither arsenic nor antimony were detected in 

any groundwater samples from the site at concentrations above their MCLs. No further 

evaluation or corrective action for groundwater at this site is warranted. 

6.2 Potential Linkage to Sanitary Sewers (SWMU 37) 
COCs have not been identified in soil and groundwater samples collected for the SWMU 37 

RFI in the vicinity of SWMU 36/AOC 620. Industrial waste discharges from Building 68 

were not directed to the sanitary sewer system. Therefore, there is no known linkage 

between SWMU 36/AOC 620 and the sanitary sewers, and no data indicate that this site has 

Likely impacted the sanitary sewer system. Further evaluation of this issue is not warranted. 

6.3 Potential Linkage to Storm Sewers (AOC 699) 
Potential linkage of a SWMU or AOC to the storm sewer refers to the possibility of a 

groundwater plume migrating into a stormwater sewer from within which it would 

subsequently migrate to the water bodies around the CNC, or to the presence of a cross 

connection between the sanitary sewer and storm sewer, which could transport pollutants 

direcfly to surface waters. 

No COCs have been identified in groundwater at SWMU 36/AOC 620. The IM removed 

lead-impacted soil to avoid potential future lead migration to groundwater. As a result, 

there is no reason to suspect that SWMU 36/AOC 620 has or will impact the storm sewer 

system. 
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6.4 Potential Linkage to Railroad Lines (AOC 504) 
Several railroad lines transected the SWMU 36/AOC 620 investigated area. It is possible 

that some of the elevated metals concentrations observed near these railroad lines, 

specifically at sample location F620SB008, are the result of the presence of the railroad lines. 

However, no COCs have been identified that are linked to the railroad lines. Further 

evaluation of this issue is not warranted. 

6.5 Potential Migration Pathways to Surface Water Bodies 
Surface water was studied separately as part of the Zone J R F I  Report, Revision 0 (EnSafe, 

2000). The Zone J RFI Report, Revision 0 includes the investigated surface water bodies. The 

nearest investigated surface water body to SWMU 36/AOC 620 is the Cooper River, which 

is approximately 700 feet east of the site. 

There are two possible migration pathways for contaminants to affect surface water: 

overland flow via stomwater runoff, and subsurface flow via groundwater. Stomwater at 

Building 68 is directed to catch basins surrounding the building, which discharge to Outfall 

41. The majority of the surface soil contamination that existed before the IM was not 

exposed to runoff, and there is no reason to suspect that there was contaminant migration to 

the storm sewer system. Therefore, further evaluation of a potential pathway for 

contaminant migration via stormwater runoff is not warranted. 

No COCs have been identified in the groundwater at SWMU 36/AOC 620. Therefore, 

further evaluation of a potential contaminant migration via groundwater migration is not 

warranted at SWMU 36/AOC 620. 

6.6 Potential Contamination in Oilwater Separators 
The potential contamination of OWSs issue refers to the possible presence of an  OWS that 

has not yet been investigated at a S W W  or AOC as part of the RCRA or UST process. 

Neither the RFA nor the Zone F RFI Report, Revision 0 refers to the presence or possible 

presence of an OWS at SWMU 36/AOC 620. Additionally, there is no reference to an OWS 

at this facility in the basewide OWS report prepared by the Navy for Y2000 (Hunt, 2000). 

Therefore, further evaluation of this issue at SWMU 36/AOC 620 is not warranted. 
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Land Use Controls (LUCs) 
With the completion of the IM at SWMU 36/AOC 620, which removed lead- and mercury- 

impacted sods to levels that would allow the site to be classified for unrestricted (i.e., 

residential) land use, LUCs are not expected to be necessary at the site. However, because 

specific isolated locations at the site contain lead in surface and near-surface soil above the 

unrestricted land use criteria, it is recommended that the LUCs planned for the industrial 

area of the CNC be inclusive of AOC 620, and that the site be restricted for industrial or 

commercial usage. 
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, / 7.0 Interim Measure Completion Report 

The IM at SWMU 36/AOC 620 was conducted in the following four phases: 

Phase I - Pre-excavation sampling 

Phase I1 - Soil removal in Wash Basin Area 

Phase 111 - Additional soil removal in Acid Tank Room Area, following demolition of 

Building 68 

r Phase lV - Additional sampling near the Acid Tank Room Area 

The Phase I pre-excavation sampling was conducted in accordance with the Phase I lnterim 

Measure Work Plan, Pre-Excavation Sampling and Analysis Plan, AOC 620/S W M U  36, Zone F 

(CH2M-Jones, 2001~). The Phase I1 IM was conducted in accordance with Phase I1 Interim 

Measure Work Plan, Soil Removal at Building 68, AOC 620/S W M U  36, Zone F (CH2M-Jones, 

2001e). The Phase 111 IM was conducted in accordance with Phase I I I  Interim Measure Work  

Plan, Additional Soil Removal in Acid Tank Room Area, A O C  620/SWMU 36, Zone F (CH2M- 

Jones, 2002a). The Phase N IM sampling was conducted in accordance with the Technical 

Memorandum AOC 620; Phase IV Interim Measure Soil Rmoval (CH2M-Jones, 2002b). The 

first three IM Work Plans presented soil data and delineated areas with elevated lead, 

presented derivations of the area-specific SSLs at AOC 620, and provided details pertaining 

to performance of the IM excavation. Each of the three work plans was approved by the 

SCDHEC. The fourth IM Work Plan proposed additional sampling to evaluate the need for 

further soil removal, and proposed an additional soil removal area if the lead concentrations 

warranted further soil remediation. 

7.1 Interim Measure Soil Delineation 
The Phase I pre-excavation soil and groundwater sampling has been included in the data 

evaluation discussion in Sections 4.0 and 5.0 of this RFIRA/IMCR. As a result of SPLP 

sampling, distmct areas with differing soil lead partitioning coefficients were identified 

within AOC 620. These are discussed in the Phase I1 IM Work Plan, a copy of which is 

presented in Appendix F. 

The MCS for lead-impacted soil was established in the Phase TI IM Work Man as 400 mg/kg 

for unrestricted (i.e., residential) land use and 1,220 mg/kg fox industrial land use. In 

addition, the exposure concentration at AOC 620 (for lead, the average concentration in an 



RFI REPORT ADDENDUM AND 1M COMPLETION REPORT, SWMU 36/AOC 620, ZONEF 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
FEBRUARY 2003 

exposure area) is to be less than the area-specific SSL, which is derived from the area- 

specific partitioning coefficient. Note that it is possible for individual soil samples within the 

site to exceed the MCS or SSL, provided that the average concentration for the exposure unit 
. ., 

is below the criteria. 

Target excavation areas proposed in the Phase II and Phase III IM Work Plans are presented 

in Figures 7-1 and 7-2, for the wash basin area and acid tank room area, respectively. Lead 

concentrations in the soil beneath the loading dock in the wash basin area exceeded the 

remediation criteria, and lead concentrations beneath the wash basins themselves were 

within cleanup levels. In the acid tank room area, surface and subsurface soil lead 

concentrations above the cleanup criteria were located primarily beneath the acid tank 

room. However, the presence of tanks and other equipment in the acid tank room, along 

with the structural members of the building, prevented remediation of the soil beneath the 

acid tank room until the building was removed. 

Phase I1 IM- Wash Basin Area 

7.2.1 soil Excavation 
The excavation of soil from the wash basin area, which is beneath the loading dock, was 

initiated on March 4,2002. The loading dock was removed 2.5 feet from the building to the 

outer edge of the dock, to avoid contact with a pipeline that potentially contained asbestos. 

The soil beneath the loading dock was excavated below the ledge, up to the wall line of the 

building and slightly beyond the outside limits of the loading dock, as shown in Figure 7-3. 

Appendix H presents photographs from the excavation and backfilling operations. The soil 

was removed down to the groundwater level of approximately 3.5 ft bls. Approximately 105 

tons of lead-impacted soil were removed from the wash basin area. 

The excavation was backfilled with clean fill obtained from the 0. L. Thompson pit in Mt. 

Pleasant, South Carolina. The backfill was graded to match the existing grade. The analytical 

data on the borrow source material is included in Appendix I of this RFIRA/IMCR. 

7.2.2 Waste Characterization Sampling 
Samples from beneath the loading dock were analyzed to determine if the excavated 

material was hazardous by characteristic. Four composite samples were collected from soil 

beneath the loading dock during the Phase I pre-excavation sampling. The samples were 

analyzed for toxicity characteristic leaching procedure (TCLP) analysis for lead. 
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During the pre-excavation sampling effort, composite surface soil and subsurface soil 

samples were collected from the northern half and the southern half of the excavation-area 

soil. The results of these analyses are presented in Table 7-1. The two samples from the 

southern half of the excavation area had lead TCLP results at less than the regulatory limit 

of 5 mg/L (40 CFR 261), and were judged to be non-hazardous. The composite surface soil 

sample from the northern half of the excavation area, where the greatest concentrations of 

lead were detected, had a lead TCLP result of 31.2 mg/L, and was assumed hazardous. The 

subsurface soil from the same location tested non-hazardous. 

On the basis of the pre-excavation waste characterization sampling, the three individual 

rolLoff boxes of excavated soil from the northern and central sections of the excavated area 

were also sampled for TCLP. In addition, a composite sample was collected from the 

containers holding soil from the southern section of the excavation. The TCLP extract was 

analyzed for the eight RCRA metals. A summary of the analytical results from the post- 

excavation waste characterization sampling is presented in Table 7-2. The soil from the 

southern half of the excavation was again determined to be non-hazardous, while the soil 

from the northern portion of the excavation had lead in the leachate in excess of the 

regulatory limit and was determined to be hazardous. 

Approximately 50 tons of non-hazardous soil were disposed of at Oakridge Landfill in 

Dorchester, South Carolina. Approximately 55 tons of soil were treated at Envirite of Ohio, 

Inc. and rendered non-hazardous. Waste manifests and load tickets are included in 

Appendix J. 

7.3 Phase Ill 1M - Acid Tank Room Area 

7.3.1 Post-Demolition Sampling 
After the building was demolished, allowing access to the soils beneath the acid tank room, 

four confinnation surface soil samples were collected around the perimeter of the area 

delineated as a result of the Phase I sampling effort, per the Phase III IM Work Plan. These 

samples were collected to evaluate if the demolition process had shifted any lead-impacted 

surface soils outside of the target area. Samples from soil boring locations F620SB068 

through F620SB071 were analyzed for lead; their locations and concentrations are shown in 

Figure 7-4 and the analytical results are presented in Table 7-3. These results were also 

discussed in Sections 4.0 and 5.0 of this RFIRA/IMCR, and were used to estimate average 

site and exposure area concentrations. 
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Samples F620SB068 through F620SB070 had lead concentrations ranging from 110 to 180 

mg/kg, below the unrestricted land use MCS and similar to background concentrations in 

Zones F and G. The sample from F620SB071 reported a lead concentration of 1,100 mg/kg in 

surface soil, compared to the MCS of 1,220 mg/kg. However, the duplicate field sample 

collected at that same location had a lead concentration of 140 mg/ kg, similar to the other 

site concentrations at the edge of the excavation area. Because the normal sample from 

F62OSB071 had a lead concentration below but near the MCS, a fifth confirmation sample, 

F620SB072, was collected 5 feet to the northeast of F620SB071 (shown in Figure 7-4) to 

further evaluate the soil. A lead concentration of 156 mg/kg was reported in F620SB072, 

indicating the original sample from F620SB071 was an anomaly. Therefore, the soil was 

excavated to the limits described in the Phase 111 IM Work Plan. 

7.3.2 Excavation 
On December 2 and 3,2002, after the acid tanks and supporting floor had been removed, the 

soil delineated from the acid tank room area was excavated to the limits shown in Figure 7- 

4. Appendix H presents photographs from the excavation and backfilling operations. 

Soil was removed down to the groundwater level of approximately 5 ft bls at the eastern 

half of the excavation, and 4 f t  bls in the western half. Approximately 461 tons of lead- 

impacted soil were removed from the acid tank room area. 

The excavation was backfilled with clean fill obtained from the Butler pit in Dorchester, 

South Carolina, and the 0. L. Thompson pit in Mt. Pleasant, South Carolina. The backfdl 

was graded to match the existing grade. 

7.3.3 Waste Characterization Sampling 
Before the building was demolished, samples from beneath the acid tank room were 

analyzed to determine if the excavated material was hazardous by characteristic. One 

composite subsurface soil sample and one discrete surface soil sample were collected from 

beneath the building floor during the Phase I pre-excavation sampling effort. These samples 

were collected at locations with total lead concentrations greater than 2,000 mg/kg. The 

samples were analyzed for TCLP analysis for lead- The results for the waste characterization 

samples, shown in Table 7-1, indicate that the extracted lead was below the appropriate 

regulatory level. Therefore, the soil from the acid tank room area is non-hazardous. 

Approximately 461 tons of non-hazardous soil were disposed of at Oakridge Landfill in 

Dorchester, South Carolina. Waste manifests for the soil excavated are included in 

Appendix J. 

SWMU36AOC620ZFRFIRAIMCRREVO DOC 



RFI REPORT ADDENDUM AND IM COMPLETION REPORT, SWMU 361 AOC 620, ZONE F 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
FEBRUARY 2003 

7.4 Phase IV IM - Acid Tank Room Area Post-Demolition 
Sampling 

The Phase HI IM area specifically omitted the area immediately south of the acid tank room, 

outside the building, where elevated lead concentrations had been detected in soil during 

monitoring well F620GW004 construction in 1996. The area had been omitted from the 

Phase I11 IM excavation area because of the desire to keep the monitoring well in working 

condition, and because the average area-wide (%-acre) lead concentration would be within 

acceptable limits, even with the "hot spotflat the well location. However, the monitoring 

well was destroyed during Building 68 demolition, therefore allowing the opportunity to 

again evaluate if the soil "hot spot"shou1d be remediated. 

The Phase IV IM involved collecting additional surface and subsurface (1 to 2 ft bls) samples 

in the "hot spot" area and evaluating if the concentrations warranted additional soil 

removal. Samples F620SB073 through F620SB076 were collected as described in the 

Technical Memorandum AOC 620; Phase IV In to-irn Measure Soil Removal (CH2M-Jones, 

2002b). The soil samples were analyzed for lead; their locations and results are shown in 

Figure 7-4, and the analyticaI results are presented in Table 7-3. These results were also 

discussed in Sections 4.0 and 5.0 of this report and were used to estimate average site and 

exposure area concentrations. 

Sample F620SB076 was collected at the same location as the original sample F620SB004, 

which had a reported lead concentration of 4,250 mg/kg (with a duplicate sample at 1,070 

mg/kg) in surface soil. Lead was detected at 111 mg/kg at F620SB076 in the surface soil, 

and at 395 mg/kg in the subsurface soil (1 to 2 ft bls). Although the recent data indicate that 

the location has lead below the MCS, to evaluate the area-wide lead concentration in Section 

5.0 of this report, the average lead concentration at F620SB004 is estimated at 1,810 mg/kg 

(the average of the three analyses from the specific location). 

The average lead concentration of the four Phase IV IM surface soil samples was calculated 

at 533 mg/kg. Therefore, it was concluded that there is no "hot spot" in surface soil in the 

area. Likewise, the average lead concentration in subsurface soil from the four Phase TV IM 

subsurface soil samples is 1,960 &kg, which is lower than the area-specific SSL of 3,200 

mg/kg. Therefore, it was concluded that the average concentrations in the local area 

surrounding sample location F620SB004 meet MCSs and do not indicate the need for further 

remediation. 
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Interim Measure Conclusions 
Samples collected prior to excavation were intended to provide information on the lateral 

and vertical extent of lead-impacted soil. They were also intended to serve as confirmation 

samples for the IM. The pre-excavation samples were adequate for delineating the extent of 

the soils that required removal. 

As previously stated, the goal of the IM was to remove lead-impacted surface soils to levels 

that would allow the site to be classified for industrial land use. The information presented 

in Section 5.0 shows that the goal of the IM was achieved; in fact the average lead 

concentrations remaining at AOC 620 are within limits for unrestricted (i.e, residential) land 

use. 

Based on the data presented, lead-impacted soil at SWMU 36/AOC 620 has been adequately 

remediated, and no further investigative or remedial actions are warranted at the site. 
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TABLE 7-1 
Waste Characterization Data from Pre-Excavation Samples 
RFI Report Addendum and IM Completion Report, SWMU 36/AOC 620, Zone F, Charleston Naval Complex 

F620SB057 Surface 0.273 - - 6.95 Was Basin Area, Beneath 
Loading Dock, South 

(composite) Subsurface 0.084 J 6.57 

TCLP (Pb) 
Sample Soil Sample ~ e a c h a t e ~  
Location Type (mg/L) Qualifier PH Sample Location 

F620SB058 Subsurface 1.98 - - 5.06 Acid Tank Area, Beneath 
Acid Tank Room 

(composite) 

F620SB054 Surface 

F620SB059 Surface 0.0172 U 4.85 

31.2 - 5.8 Wash Basin Area, Beneath I - 

F62OSBO62 Surface 8.83 

Loading Dock, Noff h 
(composite) Subsurface 0.743 - - 6.1 8 

Subsurface 8.46 

F620SB063 Surface 4.92 

Subsurface 7.56 

The concentration in bold type and outlined within the table exceeds the Toxicity Characteristic Leaching 
Procedure (TCLP) limit. 

VCLP limit for Lead = 5 mg/L. 
= Chemical was detected at the concentration shown. 

J Chemical was detected at concentration below the method detection limit; the concentration is not 
known. 

mglt Milligrams per liter 

Pb Lead 

pH Hydrogen (ion) concentration 

U Chemical was not detected; the reported value is the detection limit. 
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TABLE 7-3 
Post-Demolition Confirmation Sampling; Acid Tank Area 
RFI Report Addendum and IM Completion Reporl, SWMU 36/AOC 620, Zone F, Charleston Naval Complex 

Sample Soil-to- Zones F 81 G Range 
Depth Concentration Date Groundwater of Background 

Analyte Sample iD (ft bls) (mglkg) Quaiifier Collected MCSa S S L ~  ~oncentrations' 

Lead 620SB068 0 - 1 110 J 11/22/2002 1,220 3,200 3.5 - 275 

620CB071 0 - 1 1 40 J 1 1/22/2002 
(duplicate) 

620CB074 1 - 2 396 = 01/08/2003 
(duplicate) 

620SB076 1 - 2 1,230 = 01/08/2003 2.4 - 123 

Lead concentrations in bold and outlined within the table indicate an exceedance of the Zones F and G background 
concentration range, and the Media Cleanup Standard (MCS) or Soil Screening Level (SSL). 
aMCS from the Phase 11 Interim Measure Work Plan; Soil Removal at Building 68 (CH2M Jones, 2001 e). 

b~rea-~pecific SSL from the Phase I1 Interim Measure Work Plan; Soil Removal at Building 68 (CH2M-Jones, 2001e). 
'Range of background concentrations is combined for Zones F and G. 

= Chemical was detected at the concentration shown. 

ft bls Feet below land surface 

J Chemical was detected at concentration below the method detection limit; the concentration is not known. 

mglkg Milligrams per kilogram 
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NOTE O n g l ~ l  figure a'eatsd In colu 

4.66 mglkg 

NOTE: 
1) Concentrations are surface soil lead 
2) Bold values exceed screening criteria 
3) Background Range Surface Soil = 3.2 - 275 mglkg 
4) Unrestricted Land Use RBC = 400 mglkg 

@ IM Pre-Excavation Samples A Figure 7-3 
. - 0 RFI Surface Soil Sample Final IM Excavation; Loading Dock 
C7 IM Soil Removal Area N 

0 30 60 Feet 
AOC 620 RFI '- /V Roads Charleston Naval Complex I 0 Buildings 

I 1 inch = 30 feet I 
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8.0 Conclusions and Recommendations 

SWMU 36/AOC 620 includes former Building 68, the former Battery Shop, as well as the 

immediately surrounding property on all sides of the building. Building 68 was composed 

of 58,000 square feet (ft*) of elevated concrete floor space, supported by piles and underlain 

by unpaved earth. The interior space included a room with generators and transformers 

near the center of the building, an acid storage tank room near the south-central wall, and a 

wash basin area near the northeast comer. A loading dock surrounded the eastern, western, 

and half of the northern sides of the building. 

The area surrounding Building 68 is expected to remain for industrial usage in the future. 

The building area is zoned for M-2 (heavy marine industrial land use). 

From 1942 to 1952, Budding 68 was used as a paint and oil storage facility. Beginning in 

1952, it was used for the destruction, assembly, and rebuilding of large submarine batteries. 

Most recently, Building 68 was used for storage and charging of lead acid batteries for 

various equipment. In 1995 the building was decommissioned and operations ceased. In 

2002, the building was demolished and all demolition material removed from the site. 

Several IM activities were conducted at the site to address lead-impacted soil. Based on the 

results of the IM, the site is now suitable for continued industrial land use; there are no 

COCs in soil ox groundwater under the industrial land use scenario. 

Arsenic in surface soil was identified as a COC for the unrestricted land use scenario. The 

site is recommended for a Corrective Measure Study (CMS); a CMS Work Plan will be 

submitted for review. 
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Zone F RCRA Facility Inve~igation Report 
NA VBASE Charlaton 

Seaion I0 - Site-Specific Erraluations . - 

-** Revision: 0 

DQO Level IV. Later, t h m  additional brings were advanced to delineate lead and PCBs I 

detected during the first sampling round. Upper and lower interval samples were collected from 2 

the second-round soil borings. Second-round soil samples were analyzed for metals, 3 

pesticides/PCBs, and SVOAs at DQO Level III. Table 10.2.1 presents the SWMU 36 and 4 

AOC 620 soil samples and analyses. 5 

Table 102.1 
z4meF 

S W M U  36 at~I AOC 620 
Sa l  SPmpes and Adyses 

b P & -  *Me Date 

036saOOI 036SB0010I U P P ~  10109/% Note 1 
036Sm102 Lmvv 

036SB002 036SB00201 Upper IO/O8/96 Note 1 Lower internat nor 
urnpled 

036SB003 036SB00301 upper 10109/% Nole 1 Lower interval not 
umplod 

620SB001 6205800101 Upper 91 161% Note I 1  Lower interval not 

pcrticiddPCBt u m p l d  
620CB00 1 0 1 Note 2 ZDuplicate umple 

620SB003 620SB00301 Upper 91 I 61% N m  I /  Lower interval na 
puticid4PCBc umpled 

620SB004 620SB00401 up~n 91 10196 NortlI tower intmval not 

pHticid#rPCBn, cyanide umplsd 
620CS0040~* NOW 2 *Dupli-te runple 

620SB005 6 1 2080050 1 Upper 91 1 61% Note 11 
62OSB00502 Lower pesticiddPCBr 

620SB007 62OSB0070~ Upper 1/09/97 Note 3 Second-round umple 
6tOSB00702 Lower 



Zone F R C .  Facility Invangarion Repon 
NA W A S E  Charleston 

S e h n  I 0  - Site-Spec@ Ewluations 
Revision: 0 "".% 

& 

brine h p k  w @ e  Datt 
Loution Identifier Intend Colkcted h d y r e z  Remarks 

62OSB00902 Lower 

Notar: 
1 = SW-846 (metal4 SVOh, and V O h )  at DQO h e 1  IU 
2 = Appmdu D( wk. Appudm @ d c i d & b ,  herbicides, S V O h ,  VOAr); SW-846 (aculc,  dioxins, OP-perticidu); cyanide; 

hcx-chmm at DQO Lsval IV 
3 = SW-846 (metrlr, p&ciddPCBm, and SVOAI) Level Ul 
* = Duplicate mmple 

10.2.3.1 Nature of Contamination in Soil 1 

Organic compound analytical results for soil are summarized in Table 10.2.2. Inorganic analwcal 2 

results for soil are summarized in Table 10.2.3. Table 10.2.4 presents a summary of all analytes 3 

detected in soil at S M  36 and AOC 620. Appendix D contains a complete analytical data 4 , 

report for all Zone F samples collected. s 

Volatile Organic Compounds in Soil 6 

Five VOCs were detected in surface soil samples; one of these was also detected in subsurface I 

soil. All VOC concentrations were far below their respective RBCs and SSLs for surface and s 

subsurface soil. 9 

Semivolatile Organic Compounds in Soil 10 

Twenty SVOCs were deteded in site soil samples. Nineteen SVOCs were detected in surface soil 11 

samples. Only three, ba@a)pyrene, benu>(b)fluomnthene, and dibenz(a, h)anthracene, exceeded 12 

their RBCs in surface soil samples. Thirteen SVOCs were detected in subsurface soil samples. 13 

One SVOC - 4-methylphenol - exceeded its SSL for subsurface soil. Figure 10.2-4 presents the 14 

surface soil total BEQ exceedances detected in surface soil. Figure 10.2-5 presents the 1s 

$-Methylphenol detections in subsurface soil. I6 
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Detected Parameters from Zone L Samples in AOC 620 Geographic Area 
SWMU 36/AOC 620 RFI Report Addendum 

Background 

Parameter Location Concentration Qualifier Units SSL a concentrationb 
*uc* Aluminum LF037SP030 8240 = mg/kg NL 2630 - 36,800 

Antimony 2.67 = mg/kg 2.5 NA 
LF699SP002 LF699sP001 B 4.28 = mdkg 

Arsenic LF037SPO30 14.2 = mg/kg 15 1.4 - 36 
LF699SPOO1 14.4 = mg/kg 
LF699SPOO2 4.17 = mcI/kg 
LG037SP002 8.34 = mg/kg 

Barium LFO37SPO30 618 = mg/kg 800 7.7 - 63 
LF699SPOO1 42.9 = mg/kg 
LF699SP002 46.4 = Tb'kg 
LG037SP002 24.0 = mg/kg 

Beryllium LF037SP030 0.475 = mg/kg 32 0.22 - 2.4 
LF699SPOO1 0.267 = mg/kg 
LG037SP002 0.545 = mgfkg 

Cadmium LFO37SPO30 0.677 = mdkg 4 0.08 - 0.52 
LF699SPOO2 2.20 = m9Ikg 
LG037SP002 0.579 = 

Calcium LFO37SPO30 61900 = mg/kg NL 1040 - 127,000 
LF699SPOO1 6180 = WMl 
LF699SPOO2 1660 = mg/kg 
tG037SP002 42200 = mg/kg 

Chromium, Total 

Cobalt LFO37SPO30 
LF699SP001 
LF699SPO02 
LG037SP002 

Copper LF037SP030 
tF699SP001 
LF699SPOO2 
LG037SP002 

Cyanide LFO37SPO30 
LF699SPOO2 

App A zoneLspdetects.xls page 1 of 3 



Detected Parameters from Zone L Samples in AOC 620 Geographic Area 
SWMU 36lAOC 620 RFI Report Addendum 

Subsurface 
Background 8ab 

Parameter Location Concentration Qualifier Units SSL a Concentrationb 
Iron LF037S PO30 15600 = mglkg NL 31 10 - 58,100 

Lead LF037SP030 140 = mg/kg 400 ' 2.4 - 123 
LF699SPOO1 153 = mg/kg 
LF699SP002 167 = m @<I 
LG037SP002 85.5 = mdkg 

Magnesium LF037SPO30 2110 = mg/kg NL 399 - 7040 
LF699SPOOf 467 = mg/kg 
LF699SP002 218 = mdkcl 
LG037SP002 2070 = mg/kg 

Manganese LFO37SPO30 178 = rnglkg 480 20 - 1120 
LF699SPOO1 46.3 = mdkg 
LF699SP002 38.7 = mgfk~l 
LG037SP002 169 = mglkg 

Mercury LF037SP030 0.641 = mg/kg 1 0.04 - 0.57 
LF699SP001 0.856 = mg/kg 
LF699SP002 0.296 = mg/kCl 
LG037SP002 0.0788 = mg /k~  

Nickel LFO37SP030 8.19 = mg/kg 65 1.9 - 22 
LF699SPO01 4.67 = mgIkC4 
LF699SP002 5.71 = mglkg 
LG037SP002 10.7 = mglkg 

Potassium LFO37SPO30 663 = mg/kg NL 195 - 3790 
LF699SPOOl 418 = mg/kg 
LF699SPOO2 96.9 = mdkg 
LG037SP002 707 = mg/kg 

Selenium LF037SP030 0.665 = mdkg 2.5 0.4 - 1.7 
LF699SP001 0.633 = mg/kg 
LF699SP002 0.582 = mg/kg 
LG037SP002 0.591 = mg/kCl 

Sodium LF037SPO30 319 = mglkg NL 289 - 3890 
LF699SP001 221 = mg/kg 
LF699SPO02 137 = mglkg 
LG037SP002 233 = mg/k!2 

Tin (Sn) LF699SPOO1 4.44 = mgfky NL 1.1 - 2.9 
LF699SP002 10.1 = mg1kC-I 

Vanadium LF037SP030 24.1 = mg/ky 3000 5.9 - 112 

App A zoneLspdetects.xfs page 2 of 3 02/17/2003 



Detected Parameters from Zone L Samples in AOC 620 Geographic Area 
SWMU 36lAOC 620 RFI Report Addendum 

Subsurface 
Background 

Parameter Location Concentration Qualifier Units SSL a concentrationb 
LF699SP001 17.0 = mg/kg 

Zinc 

Concentrations highlihgted in bold type exceed screening criteria 
a Values extrapolated from EPA Soil Soil Screening Guidance: User's Guide; DAF = 10 

Background Range values are the minimum and maximum concs. detected in Zones E and F 
* Default Soil Screening Level (SSL) for lead = 400 mgkg 
NA = Data not available 
NL = Not listed 

App A zoneLspdetects.xls page 3 of 3 



SCDHEC Comments on the 
Zone F Draft RCRA Facility Investigation Report 

Charleston Naval Complex 
Dated December 31,1998 

(Clarifications inserted October 14,2002) 

'%%"+ 

SCDHEC Comments Prepared by Eric Cathcart (February 26,1999) 

Comment 1 : 
Soil sample blanks for the following areas contained detectable contaminants: SWMU 4, 
AOC 619, SWMU 36, AOC 620, SWMU 109, AOC 607, AOC 609, AOC 611, AOC 613, AOC 
616, AOC 617, and Grid soil samples. Groundwater blanks contained detectable 
contaminants for the following areas: AOC 619, AOC 620, SWMU 109, AOC 607, AOC 609, 
AOC 613, GEL samples, Location 240, AOC 617, and Grid groundwater samples. These 
detections were noted in the volatile, sernivolatile, and metals methods. In accordance with 
the Environmental Protection Agency, Standard Operating Procedures for sample collection, 
trace contaminants in field, trip, equipment, and distilled water blanks may indicate a 
problem with either decontamination procedures and/or cross contamination of samples 
during collection or transport. The RFI report should fully explain the existence of trace 
contaminants in blanks. Please revise the text to include this/these explanation(s). 

NavylEnSafe Response 1 : 
The Project Chemist has reviewed and evaluated the data and compiled the findings in 
the following memo to the Project Team for review and approval. 

Memorandum 

To: Charleston Naval Complex Project Team 

From: Charlie Vernoy, EnSafe 

Subject: Response to Comments on the Draft Zone F and K RFI Reports 

Date: March 31,1999 

Several comments by the South Carolina Department of Health and Environmental Control 
(SCDHEC) on the Draft Zone F and K RFI Report discuss the context of the Data Validation 
section and how blank contamination can be further explained relevantly to specific site 
samples. This memo is intended to explain the data validation process and how it relates to 
blank contamination associated with the RFI report process for the Charleston Naval Complex 
(CNC) project and offer a resolution to stated comments. For demonstration purposes, AOC 607 
in Zone F has been designated as the site to be addressed in this memo. 

As part of the RFI process at CNC, chemical environmental samples undergo a third party data 
validation review process following USEPA Functional Guidelines. This process includes the 
review of analytical data generated at specific data quality objectives (DQOs) and making a 
determination of the validity of the results through implementation of the functional guidelines 
and providing professional judgement in the qualification of the data. DQOs include the 
collection and analysis of quality control (QC) blanks which are intended to identlfy possible - 
contaminants that may be associated with the collection/analysis process. 

* 



SCDHEC Comments on the 
Zone F Draft RCRA Facility Investigation Report 
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(Clarifications inserted October 14,2002) -ti 

To assess possible cross contamination from sampling procedur~!s, deionized water, 
equipment, and field blanks are collected on a weekly basis per sampling event and trip 
blanks are submitted daily when volatile organic compounds (VOCs) are requested for 
analysis. The laboratory is also required to provide data on internal laboratory 
contamination and must analyze method blanks according to specific method requirements. 
The QC blanks and environmental samples are analyzed by the same methods and are 
routinely batched in the same Sample Delivery Group (SDG). A typical SDG includes a total 
of 20 samples. Batching QC and environmental samples together in the same SDG provides 
needed information to the data validator to make necessary decisions about the quality of 
the data. There are occasions when a sampling event at a particular site wiil have multiple 
SDGs and it becomes the responsibility of the data validator to irkcorporate the findings of 
QC blanks into other SDGs associated with the site. 

Each SDG has its own data package incorporating the analytical results of samples and 
providjng necessary QC data to make judgements about the validity of the data. When 
reviewing the data, the validator follows strict guidelines and must quahfy sample data 
when appropriate. Contamination found in QC blank data is one aspect where qualification 
of data is necessary. Functional guidelines state that when conta~nination is found in QC 
blanks the validator must incorporate the findings to site samples where applicable. The 
way the validator applies the finding is through the "5x" or "10x" rule. The "5x" rule is taking 
the analytical result of the contaminant found in a QC blank and multiplying the result by 
five. If a compound is found in all associated blanks, then the highest result is subjected to --$I 

the rule. The adjusted result is then compared to all site samples and if detections in site .d 

samples are less than the adjusted result of the blank contaminarlt, site sample detections are 
adjusted to non-detect. This rule covers all compounds except for acetone, methylene 
chloride, 2-butanone, and bis(2-ethylhexyl)phthalate, which are known laboratory and 
possible field sampling contaminants, where the "10x" rule will apply. 

Upon completion of the data review process, the validator generates a validation report 
which includes the functional guideline checklist with instxuctiolls on quawing data, actual 
data sheets of site samples showing data qualifiers, an electronic file of the site sample data 
with qualifiers, and a summary report outlining deficiencies noted and data qualifiers used. 
EnSafe reviews the report for consistency and electronically adds the data files to a database. 
Once the data is validated and added to the database it becomes final and is used in writing 
nature and extent, fate and transport, and risk assessment sections for RFI reports. As part of 
the Data Validation section in the CNC RFI reports, all SDG data vahdation summary 
reports and database spreadsheets are included for review. 

As part of the RFI report process, all contaminants detected in site samples that are not 
validated to non-detect are to be mentioned in the nature and extent section and compared 
to regulatory limits such as risk-based concentrations, soil screening and maximum 
contaminant levels. In short, if an adjusted blank contaminant detection was not higher than 
the site sample detection, then the site sample result is reported in the RFI report. This result 
would then be reviewed a s  a possible chemical of potential concern (COPC) or chemical of 

"-"% 
concern (COC) and identified as such where applicable. The quarterly monitoring sampling I 

program would help to determine if a COPC or COC was from cross contamination or 
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actual detection. 

Section 4.3 in the Zone F and K Draft RFI reports summarized blank contamination found in 
common multiple blanks associated with a particular site (usually first round sampling 
events). The sections did not list contaminations found in only one blank because of the 
assumption that it was a single occurrence and not part of a trend. The data validation 
summary reports kted all blank contamination per SDG but do not point out trends 
between the SDGs. 

In addressing comments concerning blank contamination at CNC, AOC 607 was used to 
demonstrate the association between field and method blank detections in all sampling 
events under the RFI in Zone F. Tables 1 and 2 list compounds detected and the ranges 
associated with the blanks. The asterisk denotes compounds that were detected in a blank 
but were not detected in a site sample. 

Table 1 - Soil AOC 607 

Field Blanks Range 
1234678-HxCDF 3.76-11.7 pg/L 
123478-HxCDF 0.704-2.29 pg/L 
123678-HxCDD 2.74-7.37 pg/L 
123678-HxCDF 1.3 pg/L 

*.. 
123789-HxCDD 50.2-131 pg/L 
234678-HxCDF 2.74-3.5 pg/L 

2-Butanone 23 ug/L 
Acetone 4-120 ug/L 
Acetonitrile 2800-14000 ug/L 
Aluminum 246 ug/L 
Barium 16.7 ug/L 
Benzyl AIcohol* 2 ug/L 
Beryllium 0.31-.41 ug/L 
Bromodichloromethane" 13 ug/L 
Calcium 18.7 ug/L 
Chloroform* 34 ug/L 
Chromium 1 ug/L 
Copper 0.75 ug/L 
Cyanide 3.5 ug/L 
Iron 596 ug/L 
Magnesium 1340 ug/L 
Manganese 13.3 ug/L 
Mercury 0.11 ug/L 
Methylene Chloride 1-14 ug/L 
Napthalene 1 ug/L 
Nickel 14 ug/L 
N- 1-4 ug/L 

".*- 

Method Blanks 
1234678-HpCDD 
234678-HxCDF 
Acetone 
Aluminum 
Beryllium 
bis(2- 
Ethylhexy)lphthalate 
Butylbenzylphthalate 
Chloroform 
Chromium* 
Iron 
Lead 
Methylene Chloride 
OCDD 
Thallium 
Tin 
Vanadium 

Range 
3.67 pg/L 
3.15 pg/L 
2-12 ug/L 
2.27 ug/L 
.035-.039 u ~ / L  
45-53 ug/L 
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Nitrosodimethylamine* 
OCDD 388-744 pg/L 
OCDF 2.5-6.71 pg/L 
Potassium 1320 ug/L 
Sodium 6410 ug/L 
Thallium 6.8 ug/L 
Tin 2.8 ug/L 
Toluene 2 ug/L 
Vanadium 1.7 ug/L 
Zinc 7.1-10.3 ug/L 

Notes: 
* Compounds not detected in any site samples. 

Table 2 - Water AOC 607 

Field Blanks Ranges 
1234678-HpCDD* 3-6 pg/L 
23467&HxCDF* 3 P ~ / L  
Acetone 3 ug/l 
Aluminum 9.3-19.6 ug/L 
Antimony 1.7-2.8 ug/L 
Arsenic 2.2-2.5 ug/L 
Barium .34.98 ug/L 
BEHP' 1-110 ug/L 
Bromodichloromethanc2 ug/L 
* 
Calcium 39.2-99.8 ug/L 
Chloroform* 1-7 ug/L 
Chromium 1.5 ug/L 
Cobalt 1.1 ug/L 
Di-n-octyl phthalate' 9 ug/L 
Iron 22.435.9 ug/L 
Magesnium 49.8 ug/L 
Manganese .38-.72 ug/L 
MethyIene Chloride 6-19 ug/L 
Nickel 1.8 ug/L 

O C D P  9 P ~ / L  
OCDF* 4 ~ g / ~  
Potassium 690-699 ug/L 
Silver 2.3-3.8 ug/L 
Sodium 33.2-24700 

ug/L 
Tetrachloroethene 1-14 ug/L 
Zinc 7.6 ug/L 

Method Blanks Ranges 
1234789-HpCDF*3.76 pg/L 

234678-HxCDF* 6.45 pg/L 
Acetone 3-7 ug/L 
AIuminum 12-23.8 ug/L -4 

Antirnon y 1.6-6.22 ug/L 
Arsenic 2.53-2.67 ugjL 
Barium .35-2.55 ug/L 
BEHP* 1-10 ug/L 
Benzenejt 1 ug/L 

Benzoic acid 4 ug/L 
Calcium 60.5 ug/L 
Chloroform* 1-3 ug/L 
Cobait 1.24 ug/L 
Copper 1.14-2.5 ug/L 
C~an ide '~  1.79-2.5 ug/L 
Diethylphthalate* 1 ug/L 
Heptack(or+ 0.012 ug/L 
Iron 20.1-32 ug/L 
Lead .91-1.4 ug/L 
Magesnium 50.6-56.9 ug/L 
Mangani:se .5-1.2 ug/L 
Methylene Chioride2-17 ug/L 
Nickel .72-1 ug/L 
OCDD* 7.35-11 pg/L 

OCDF* 5.66 pg/L 
---\, 

Potassium 178 ug/L 
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Notes: 
* Compounds not detected in any site samples. 

Silver 
Sodium 
Tetrachloroethene 
Thallium 
Tin 
Toluene 
Vanadium 
Xylene* 
Zinc 

In reviewing the compounds for both lists, explanations can be made as to why certain 
compounds were detected. The majority of compounds that make the lists are inorganics. In 
comparing the method blank lists there was an increase of inorganic compounds detected in 
the water events as compared to the soil events. Detections generally ranged higher for the 
water event method blanks. The field blank lists showed virtually the same number of 
inorganic compounds for both soil and water events. In contrast to the method blanks, 
detections of common metals in the field blanks generally ranged higher for soil events. A 
possible reason for the high incident of metals in field blanks maybe the water from the 
North Charleston Water System which is used for the on-site carbon filteredlsingle canister 
deionized water system. The deionized system is routinely maintained by the Culligan 

?-a 
company, but even working at optimal efficiency the system cannot filter out all compounds. 
The same can be said of the laboratories that use a carbon filtered/dual canister deionized 
system to filter water for the method blanks. Eliminating all metal detections from blank 
analyses is an insurmountable task and efforts to iden* exact sources of metals are 
impossible. 

The organic blank detections are easier to explain in some cases. For example, the VOCs 
bromodichloromethane and chloroform were detected in field blanks for the soil and water 
events and but just chloroform was detected in the method blanks. The two VOCs are 
common by-products of the chlorination process of municipal water systems. As noted in 
the tables, bromodichloromethane and chloroform were not detected in any site samples 
during water sampling events. 

The chlorinated dioxin and dibenzofuran detections noted in the field and method blanks 
are common contaminants found in a dioxin lab. Due to the extremely low detection limits 
(parts per quadrillion) that a dioxin lab routinely meets due to current technology, it has 
become extremely difficult to decontaminate glassware down to non-detect levels. However, 
once the 2,3,7,&TCDD Toxicity Equivalency Factors (TEFs) are applied to the results, the 
overall detections are minimal. 

It is possible for acetone to be detected in samples because of the decontamination 
procedures at CNC that use isopropyl alcohol. Acetone being a contaminant of isopropyl 

d j  alcohol. But the decontamination procedures used in the field are not what laboratories 
4n 
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follow so the acetone detections in the method blanks must be from cross contamination in 
the lab. Acetone is used in laboratories as a solvent for the extraction of soils. 

Methylene chloride is not used in decontamination procedures but was detected in field 
blanks as well as in method blanks. The explanation for this i s  that laboratories use 
methylene chloride when performing water extraction for semivolatile and pesticides 
analyses and very likely cross contamination with CNC samples has occurred. Methylene 
chloride has not been identified as a COC at AOC 607. 

Tetrachloroethene (PCE), also not used in decontamination procedures, was detected in the 
field and method blanks for the water events. AOC 607 has large PCE detections in the 
shallow and intermediate groundwater around building 1189 and it is very possible that 
cross contamination between samples as occurred. The detections for PCE do not affect the 
results found in the site samples. 

The detections of benzene, toluene, and xylene are all below their respective method 
detection limits (MDLs) and cannot be verified as a true detection. The high detections of 
acetonitrile (an Appendix IX  compound) occurred in two field blanks collected in 11/96. 
Both blanks were from the same SDG and no associated site samples had detections of the 
compound. 

The phthalate compounds detected in both field and method blanks are commonly found in 
plastics found in disposable gloves and glassware. The phthalates that were detected in A* 

blanks during water events were not detected in any site samples. Phthalates were detected 
in the method blanks during soil events and not the field blanks leading to the speculation 
that phthalate contamination is caused by the laboratory. 

CH2M Jones Response Clarification: 
See document "Response fo Reply to Comment Responses. " 

SCDHEC Comment 3: 
AOC 620/SWMU 36 
The report states that groundwater discharged to the Cooper firer "would experience 
sigruhcant dilution, attenuating concentrations even further". This statement assumes a 
single contaminant source that has been identified and containecl. The report; however, does 
not account for the enrichment of surface and/or groundwater contamination from a 
downgradient or upgradient source. The area downgradient of SWMU 36/AOC 620 has 
been investigated for lead contamination in the subsurface and is known to have elevated 
levels. Also, the location upgradient of this area has been identified as exhibiting elevated 
levels of lead. This is important information and should be included in the RFI Report. If the 
Navy is interested in pursuing natural dilution as an option for remediation, &en the 
Department suggests the production of a comprehensive fate and transport model. 

NavyIEnSafe Response 3: 
The Navy will re-examine the lead distribution in soil and groundwater to include a greater 
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+ 
area. The lead issue will be evaluated with this data. 

CH2M Jones Response Clarification: 
The RFI Rep& Addendum concludes that lead is not present in AOC 620 groundwater at elevated 
concmtrations, and that the groundwater at this site does not require remediation. 
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SCDHEC Comments Prepared by Johnny Tapia (March 12,1999) 

Comment 1 : 
The RCRA Facility Assessment (RFA) lists AOC 621 as being located in Zone F, however this 
unit has been included as part of figure 1-2, table 1-1 or this RFI report. If no investigation 
has been performed at this unit, work should be proposed in accordance with the current 
RCRA permit. Please clanfy. 

NavylEnSafe Response 1 : 
This site is actually in Zone E. The AOC has undergone interim measures to abate the 
problem. AOC 621 will be included in the Final Zone E RFI Report. 

CH2M-Jones Response Clarification: 
AOC 621 is included in the RFI Report Addendum for SWMU 5/S Wlllll18/AOC 605/SWMU 621, 
Zone E. 

Comment 2: 
Section 4.3. "Data Validation Reports" is an enumeration of the results and detections of 
blank samples in soil and groundwater. These results should be interpreted in a relevant and 
meaningful manner by describing if the blank detection means the contaminant is present in 
the sample, is a product of cross-contamination, etc. This would (:lady the significance of 
the presence of certain contaminants in the samples collected at each unit. As written, 
contributes minimum value for the review of the document. Please revise this section. 

NavylEnSafe Response 2: 
The Project Chemist will review and evaluate the data and compile the findings into a 
memo for the Project Team's review and approval. Please see response to E. Cathcart 
Comment #I. 

CH2MJones Response Clarification: 
Nofurther clar$ication needed. 

Comment 3: 
Table 6.4 which calculates the Soil Screening Levels for the protection of groundwater needs 
to revise and recalculate the values for ~ h a k u m  and ~enzo(a )~~rene .  T'he MCL values for 
the Target Leachate Concentration are not correct, therefore the c:alcu2ated SSL values need 
to be verified. Please correct and consider implications throughout the report. 

NavylEnSafe Response 3: 
The MCL value for benzo(a)pyrene in Table 6.4, used as the unadjusted target leachate 
concentration, is shown incorrectly as 0.002 mglL; it should be 0.0002 mg/L, and will be 
corrected in the final report. The unadjusted target leachate concentration of 0.0005 mg/L 
shown for thallium is actually the MCLG rather than thallium's MCL of 0.002 (see column 
heading in table), and is therefore more conservative (lower) than the MCL. The Soil 
Screening Guidance: User's Guide specifies the use of a nonzero MCLG, MCL, or HBL 
(Equation 10, p. 29) to determine the target soil leachate concentration. In any event, 
neither of the calculated SSLs from Table 6.4 was used in the Section 10 screening tables. 
Because benzo(a)pyrene has an EPA-calculated SSL of 8 mglkg (Soil Screening Guidance: 
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+ Technical Background Document, Appendix A), that value was used in the tables. The 
EPA-calculated value of 0.7 mgkg for thallium would have been used in the screening 
tables, except that thallium's background reference value of 1.24 mgkg for subsurface soil 
was higher, and was therefore used instead. Sometime after the draft RFI report for Zone 
F was submitted, SCDHEC requested that background reference values for inorganics not 
be used in place of corresponding SSLs in the fate and transport screening tables when 
they exceed the SSLs. Consequently, 0.7 mglkg will be used as the SSL for thallium in the 
final RFI report. 

CH2MJones Response Clarification: 
SSLs  for both thallium and bmzo[alpyrene are takenfrom the Soil Scremina - Guidance Technical 
Background - Document, adjusted for DAF=IO. CH2M-Jones does not agree that background values 
that exceed SSL values should not be considered in the assessment qf COCs. Therefore, if background 
data indicate that background values exceed the SSL, these background data will also be used as 
screening levels in assessing whether a chemical may be a COC. 

Comment 4: 
The second paragraph of page 6.16 needs to be revised for the statements made about the 
use of the highest of background values (upper or lower soil) used as the screening 
alternative to SSLs. The same approach is mentioned for groundwater where the greater of 
shallow or deep background concentrations is used as an screening alternative to the tap 
water RBCs. Using this approach defeats the purpose of collecting two set of samples (upper 
and lower) to determine background reference concentrations and is not a conservative 
screening process. In addition, the same paragraph states that this approach is proposed 
based only on assumptions. The Screening process should continue as previously approved. 
Please revise this paragraph and consider implications throughout the report. 

NavyIEnSafe Response 4: 
Contaminant transport from soil to groundwater involves infiltration of rainwater into the 
soil followed by percolation downward through surface soil and subsurface soil (the vadose, 
or unsaturated zone), through the water table into the saturated zone (the unconfined 
aquifer). Each molecule of water is exposed to contaminants in both surface and subsurface 
soil as it moves downward to the aquifer. Because the migrating soil water is also exposed 
to background concentrations of soil constituents at each level, the only relevant background 
concentration for making comparisons to contaminant concentrations is the greater of the 
surface soil or subsurface soil values. Collecting background soil samples at both depths is 
necessary because most human health risk assessment applications require comparisons to 
background for surface soil only. Because of SCDHEC's request (see Response 3 above) that 
background values not be used in place of SSLs, however, this is a moot point. 

As stated in the paragraph in question on page 6.16, the lithology of the surficial aquifer in 
Zone F is complex. Given the uncertainty about the interconnectedness of the portions of the 
aquifer encountered in each well, groundwater results from each depth (shallow or deep) will 
be screened only against background reference values from the corresponding depth for the 
final report 

CH2MJones Response Clarification: 
See document "Response to Reply to Comment ResponsesUfor the revised EnSafe response. 
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Comment 5: 
Please clarify in the text that according to EPA's latest guidance on dioxins the 1,000 ng/Kg 
(as 2,3,7,&TCDD TEQs) is based on a residential cleanup level with a risk level of 1E-4. 
Please clanfy also that this cleanup level is being used as a screening number due to the 
complex and time-consuming calculations involved with risk presented by dioxins. For 
instance page 7.7 needs this clarification. Please correct accordingly. 

NavylEnSafe Response 5: 
The above clarifications will be made in the revised report with one exception. The 1,000 
ng/kg PRG for 2,3,7,&TCDD TEQs is based on an industrial scenario and a target risk of 1E- 
04. 

CH2MJones Response Clarification: 
Dioxin detections in soil duplicate samplesfrom AOC 620 were 3 orders of magnitude lower than the 
1,000 ng/kg TEQ PRG quoted, and thert$me were not considered to be @concern at the site. 

Comment 6: 
Page 7.10, "Summary of COPCs" paragraph makes the statement that "If no groundwater 
impacts were identified, the current soil concentrations were considered sufficiently 
protective of the underlying aquifer". The Department does not necessarily agree with this 
statement. Other factors as age of the unitI age of spills, type of contaminants present, 
barriers present (asphalt, concrete, etc.) would influence the presence of contaminants in 

plea& mod* this statement and consider this factor when making this 
statement in reference to a specific unit. 

NavylEnSafe Response 6: 
The factors mentioned above will be considered when evaluating soil's potential impact to 
the groundwater. 

CHOM Jones Response Clarification: 
See document "Response to Reply to Comment Responses"for the revised EnSafe response. 

Comment 7: 
It may be appropriate to determine a background reference concentration, at Zone F soil and 
groundwater, for chemicals considered essential nutrients specially for iron. This natural 
nutrient has been detected at higher concentrations than usual throughout this zone and 
may be of concern. An evaluation can not be properly done at this time without having an 
appropriate background concentration and it has been dismissed many times without 
further consideration. This should be corrected in the final RFI report. 

NavylEnSafe Response 7: 
Printouts of iron detections in both soil and groundwater exhibit smooth distributions with 
one high anomalous concentration in each case. Iron in soil samples appears to correlate 
closely with aluminum, indicating that high concentrations of both metals are related to high 
percentages of clay in the sample. Scatterplots of iron vs. aluminum would help c o n f i i  this 
interpretation, and would also make it possible to identify individual samples with 
genuinely anomalous high iron concentrations. --% 
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kbw Agreed, a background concentration should be developed for iron. Since iron is an essential 
nutrient, there is no clear guidance for iron risk assessment for human health and therefore 
no clear risk based remedial alternatives to the background concentration. For sites with iron 
reported at concentrations above the background reference concentration it is highly 
recommended that the Project Team develop a framework for managing such sites. However, 
it will be necessary to do so with a minimum of risk based decision making tools. 

CH2M Jones Response Clarification: 
Background concentrations for iron are identifiedfrom grid samplesfrom combined Zones F and G. 

Comment 8: 
This comment is applicable to all units in Zone F. The Risk uncertainty section generally 
summarizes all detections and explain contributing or mitigating factors to be considered 
when reaching a decision on the fate of the unit. Since groundwater contamination is 
assessed based mainly on the first quarter of groundwater sampling, mitigating or 
contributing factors, such as results of subsequent rounds of groundwater sampling that 
confirm or refute possible contamination, should be acknowledged. Also, new contaminants 
detected should be mentioned. Please review the report. 

NavylEnSafe Response 8: 
The Navy agrees and will evaluate all available data for incorporation into the final report. 

Comment 11 : 
SWMU 36iAOC 620 
There is one detection of 4-methylphenol in subsurface soil at 036SB001. There were no 
samples collected from the subsurface soil around this detection to determine if is isolated. 
The extent of this contaminant should be delineated. 

NavylEnSafe Response 1 f : 
Subsurface samples were collected from 620SB005 and 620SB009 adjacent to 620SB001. 
No subsurface sample was collected from 619SB0011. 

CHZMJones Response Clarification: 
There is no subsurface sourcefor contaminants in the vicinity of SWMU 36 (i.e., no below grade 
piping or structures), so any release wouldfirst contact surface soil beneath the suppwtedflour. There 
were no detections of 4-methylphenol in the surface soils in the SWMU 36 area. Furthermore, the 
compound was not detected in groundwater in the monitoring wells near 036SB001.Therefore,fUrf~ 
investigation of 4-methylphenol is not warranted. 

Comment 12: 
The presence of PCBs, lead, chromium is not defined at these units. Detections exceeding 
RBCs/SSLs were found on samples were only surface soil samples were collected. The 
concentration gradient with depth has not been verified. The extent of these constituents 
should be delineated. Comment #6 is applicable when concluding that concentrations of 
contaminants present may be protective of groundwater due to the presence of "barriers". 

NavyEnSafe Response 12: 
Subsurface soil samples were not collected due to a shallow water table. PCBs were not 
detected in site groundwater samples. Chromium and lead were detected but only lead 
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exceeded the RBC and MCL of 15 pglL during only one sampling event. 

CHPM-Jones Response Clarification: 
Additional delineation of these contaminants has been conducted and is described in this RFI Report 
Addendum. 

Comment 13: 
Table 2.7 should be rectified to show that manganese does exceed the listed Tap water RBC. 
Please correct. Additionally, the statement made on page 10.2.60, section 10.2.5.4 is not 
correct. Organic exceedances in soil are repeated in groundwater at well 620001 second 
quarter. Please correct. 

NavylEnSafe Response 13: 
The table and the resulting statements in the Fate and Transport Section will be revised 
accordingly. 

CH2M-Jones Response Clarification: 
Although manganese concentrations in groundwater are higher than the RBC adjusted for HI=O.l, 
f h q  are less than the background rqerence concentration. Therefore, mnganese is not a COPC at 
AOC 620. The table will not be revised for the RFI Report Addendum. 1n addition, the isolated 
detection of kmethylphenol in monitoring well 620GW002, which is upgradient ofthe location in 
which the compound was detected in soil, is not significant. A discussic~n of 4-methylphenol is 
provided in the RFI Report Addendum. 

Comment 14: 
Figure 10.2.15 was not included in the draft report. The final report should include this 
figure as appropriate. 

NavylEnSafe Response 14: 
The distribution of thallium in shallow groundwater, Figure 10.2-15 will be included in 
the final report. 

CH2MJones Response Clarification: 
Thallium was only defected during thefirst sampling events at the mottitoring wells; it was not 
detected in the subsequent three sampling events. There is no distribution of thallium in shallow 
groundwater to present. 

Comment 15: 
Wells 3 and 4 were analyzed for metals only. There is lack of data to venfy the presence of 
organics downgradient &om building 68 which were detected in surface ;oil (when 
analyzed). Additional groundwater samples are needed to vedy the presencelabsence of 
these contaminants on the downgradient side of this unit. please propose additional work to 
fill all data gaps. 

NavyIEnSafe Response 15: 
Wells 620003 and 620004 were installed subsequently to monitor elevated metals in 
SWMU 36 soil. The original decision to sample for metals only was approved by the 
Project Team. 
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***pr CH2MJones Response Clarification: 
Three sarnplesfiom monitoring wells 620GW003 and 620GW004 were analyzedfor SVOCs, VOCs, 
and metals. Defailsfiom this analysis are provided in the RFI Report Addendum. 

Comment 16: 
The first paragraph on Page 10.2.90 states "the assumption was made that this M d  would 
ingest 0.1 grams of soil from the most heavily contaminated area ..." This approach sounds 
appropriate, except that the concentration used was the mean concentration not the 
maximum detected. For groundwater, the highest concentration was used for the toxicity 
calculations related to lead. The approach should remain consistent by using the highest 
detection as described in the text. Please revise. In addition, lead shodd be identified as a 
COC. After the lead toxicity calculations are made, lead is not mentioned thereafter, not 
even in the COC summary section. This oversight should be corrected. 

NavyIEnSafe Response 16: 
No inconsistencies were identified for the evaluation described above. RAGS Part A 
provides for averaging concentrations over a hot spot area to estimate exposure. This 
approach was used to evaluate lead concentrations in SWMU 36 soil under a future 
cornmercial/industrial scenario. Since there was no readily definable lead plume the 
highest concentration of lead in the plume could only be represented by data from a 
single monitoring well. Since only one round of groundwater sample data was available, 
the maximum concentration was used as the drinking water input to the Lead Model. 
Since the revised report will consider all rounds of groundwater sampling the average 
lead concentration for all groundwater samples collected for the monitoring well 
reporting the highest lead concentration will be used as the drinking water input to the 
Lead Model. Lead is a COC for the residential scenario and will be added to the list of 
COCs in the revised report. 

CHZMJones Response Clarification: 
Lead is considered a COC in soil and has been remediafed by interim action. The average lead 
coneenfration in groundwater at the monitoring well rqorting the highest concentration is 8 
micrograms per liter (pg/L), less than the MCL. The data indicate that lead is no longer present in 
groundwater at AOC 620 at concentrations above background Levels. 
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w SCDHEC Comments Prepared by Eric Cathcart (June 25,1999) 

Comment 1 : 
Soil sample blanks for the following areas contained detectable contaminants: SWMU 4, 
AOC 619, SWMU 36, AOC 620, SWMU 109, AOC 607, AOC 609, AOC 611, AOC 613, AOC 
616, AOC 617, and Grid soil samples. Groundwater blanks contained detectable 
contaminants for the following areas: AOC 619, AOC 620, SWMU 109, AOC 607, AOC 409, 
AOC 613, GEL samples, Location 240, AOC 617, and Grid groundwater samples. These 
detections were noted in the volatile, semivolatile, and metals methods. In accordance with 
the Environmental Protection Agency, Standard Operating Procedures for sample collection, 
trace contaminants in field, trip, equipment, and distiUed water blanks may indicate a 
problem with either decontamination procedures and/or cross contamination of samples 
during collection or transport. The RFI report should fully explain the existence of trace 
contaminants in blanks. Please revise the text to include this/these explanation(s). 

NavyIEnSafe Response 1 : 
The Project Chemist has reviewed and evaluated the data and compiIed the findings in the 
following memo to the Project Team for review and approval. 

Memorandum 

To: Charleston Naval Complex Project Team 

From: Charlie Vernoy, EnSafe 

Subject: Response to Comments on the Draft Zone F and K RFI Reports 

Date: March 31,1999 

Contents of the memorandum not included. Refer to original comment letter 

SCDHEC Response: 
The presence of tetrachloroethene in the field and method blanks for groundwater samples 
and the Navy's suggestion that cross contamination may have occurred between samples for 
AOC 607 concerns the Department. The Navy should make every effort to prevent cross 
contamination in fume samples. Field personnel should review the procedures for sample 
collection and shipment as noted in CVA Final Comprehensive Sampling and Analysis Plan 
dated 30 August 1994 and the EPA Region N Environmental Compliance Branch Standard 
Operatinn Procedures and Quality Assurance Manual. 

The Navy's explanation for the high incident of metals in the field blanks should be 
validated through water quality data from the North Charleston Water System. The data 
report should be submitted within ninety days of receipt of this letter. 

NavylEnSafe Response: 
EnSafe will contact the City of North Charleston to inquire if such data is available and, if 
so, obtain a copy for comparison to the metals detected in Zone F field blanks. 

CH2MJones Response Clarification: 
Datafrom the City fw the time period during described sampling are not availablefor comparison. 
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SCDHEC Comments Prepared by Johnny Tapia 
Comment 4: 
The second paragraph of page 6.16 needs to be revised for the statements made about the 
use of the highest of background values (upper or lower soil) used as the screening 
alternative to SSLs. The same approach is mentioned for groundwater where the greater of 
shallow or deep background concentrations is used as an screening alternative to the tap 
water RBCs. Using this approach defeats the purpose of collecting two set of samples (upper 
and lower) to determine background reference concentrations and is not a conservative 
screening process. In addition, the same paragraph states that this approach is proposed 
based only on assumptions. The Screening process should continue as previously approved. 
Please revise this paragraph and consider implications throughout the report. 

NavylEnSafe Response 4: 
The text will be modified to clarify that only SSLs will be used for the initial fate and 
transport screening. Inorganic SSL exceedances will be compared to background 
concentrations for discussion purposes only. Because the migration path, soil-to- 
groundwater, crosses through both soil intervals, the greater background will be used for 
this comparison. 

As stated in the paragraph in question on page 6.16, the lithology of the surficial aquifer 
in Zone F is complex. Given the uncertainty about the interconnectedness of the portions 
of the aquifer encountered in each well, groundwater results from each depth (shallow or 
deep) will be screened only against background reference values from the corresponding -%, 

depth for the final report. 

Comment 6: 
Page 7.10, "Summary of COPCs" paragraph makes the statement that "If no groundwater 
impacts were identified, the current soil concentrations were considered sufficiently 

of the underlying aquifer". The Department does not necessarily agree with this 
statement. Other factors as age of the unit, age of spills, type of contaminants present, 
barriers present (asphalt, concrete, etc.) would influence the presence of contaminants in 
groundwater. Please modlfy this statement and consider this factor when making this 
statement in reference to a specific unit. 

NavylEnSafe Response 6: 
The Navy agrees and will revise the text in Section 7. Site specific factors potentially 
affecting the soil-to-groundwater pathway will be identified and discussed as appropriate 
for the site. This information will be added to the fate and transportation subsections of 
Section 10 text. 

CH2M-Jones Response Clarification: 
CH2M-Jmes is screening soil parametersfor COPCs using the soil screening process, as agreed upon 
with SCDHEC. 

Comment 11 : 
There is one detection of $-methylphenol in subsurface soil at 036SB001. There were no 
samples collected from the subsurface soil around this detection to determine if is isolated. --a, 

SWMU36AOC620ZFRFIRARSPTOCOMM2 doc 
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+WSP- The extent of this contaminant should be delineated. 

NavylEnSafe Response 11 : 
Subsurface samples were collected from 620SB005,620SB007, and 620SB009 adjacent to 
Building 69. Subsurface samples were not collected from adjacent locations 03658002, 
036SB003, and 62058004 due to either a shallow water table or obstructions in the 
borehole. Resampling for the subsurface interval could be attempted during these drier 
summer months to determine extent. If the question is potential impact to shallow 
groundwater, monitoring well 620004 is located directly downgradient of the subsurface 
SSL exceedance of Pmethylphenol. This well did not detect the compound. Another well 
620001 did detect this SVOC during one sampling event at concentrations below the RBC. 
No MCL is available for this compound. 

CHPM-Jones Response Clarification: 
See response clar$cafion in initial responses to Comments. 

Comment 16: 
The first paragraph on Page 10.2.90 states "the assumption was made that this child would 
ingest 0.1 grams of soil from the most heavily contaminated area ..." This approach sounds 
appropriate, except that the concentration used was the mean concentration not the 
maximum detected. For groundwater, the highest concentration was used for the toxicity 
calcuhtions related to lead. The approach should remain consistent by using the highest 
detection as described in the text. Please revise. h addition, lead should be identified as a 
COC. After the lead toxicity calculations are made, lead is not mentioned thereafter, not 
even in the COC summary section. This oversight should be corrected. 

NavyiEnSafe Response 16: 
No inconsistencies were identified for the evaluation described above. RAGS Part 
A provides for averaging concentrations over a hot spot area to estimate exposure. This 
approach was used to evaluate lead concentrations in SWMU 36 soil under a future 
commercial/industrial scenario. Since there was no readily definable lead plume the 
highest concentration of lead in the plume could only be represented by data from a 
single monitoring well. Since only one round of groundwater sample data was available, 
the maximum concentration was used as the drinking water input to the Lead Model. 
Since the revised report will consider all rounds of groundwater sampling the average 
lead concentration for all groundwater samples collected for the monitoring well 
reporting the highest lead concentration will be used as the drinking water input to the 
Lead Model. Lead is a COC for the residential scenario and will be added to the list of 
COCs in the revised report. 

The hot spot area used to average the lead concentrations was comprised of 036SB001, 
036SB002,036SB003,620SB003,620SB004, and 620SB007. The actual results are presented 
in Table 10.2.4, page 10.2.26. 

CH2MJones Response Clarification: 
See response clarrfcation in initial responses to Comments. 
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SCDHEC Comments Prepared by Susan Byrd 
Comment 1: 
Section 6.2.1, Page 6.11, Line 20 

The text states that the soil-to-groundwater migration pathway was assessed using generic 
SSLs that assume a DAF of 20, rather than site specific SSLs. A vague description was given 
for the justification of the DAF value used; however, a more thorough explanation as to why 
the DAF value of 20 was selected, including site specific parameters, should be discussed in 
this section, A table showing the comparative site specific values should be included. 

NavylEnSafe Response 1 : 
Because of the number of sites in each zone, fate and transport evaluation consists of a 
conservative, first-look screening followed by a more detailed look at the potential 
problem chemicals identified in the screening. In keeping with the preliminary nature of 
the screening, generic DAFs of 10 or 20 have been used to calculate SSLs for protection of 
groundwater. Normally, a DAF of 20 is used, as recommended in the 1996 USEPA Soil 
Screening Guidance. Where hydrogeological conditions indicate that a more conservative 
value is appropriate, a DAF of 10 is used. For example, DAFs oE 10 were used for the 
Naval Annex in Zone K because sediments there are almost entirely permeable sand, and 
for Zone I because groundwater levels are very close to the surface and the horizontal 
gradient is unusually low. Fate and transport evaluation for Zone E was carried out 
differently than for other zones: recognizing that groundwater would not be used as -a 
drinking water in this industrial area, the focus was on potential threats to surface water I 

in the Cooper River. To make up for this less conservative approach to groundwater, the 
DAF was arbitrarily lowered from 20 to 10, although hydrogeological conditions would 
have justified using 20. The decision to use a DAF of 20 was not dependant on site 
specific parameters. The rationale for using a DAF of 20 for Zone G is presented in 
Section 6.3. 

CHPMJones Response Clarification: 
As agreed fo by the BCT, DAFs of2 for VOCs and IOfor other parameters have been used for initial 
screening. Site-specrfic DAFs h u e  been cakulafedfor chemicals that exceed initial SSL  screening 
values. 

Comment 2: 
Section 6.2.1, Page 6.16, Line 1 

The text state that the greater of the background reference values for surface soil and 
subsurface soil was used as the screening alternatives to SSLs for inorganics. Using the 
highest background reference value does not seem to be a conservative approach for 
background comparison. An explanation should be given to support the statement that the 
higher background value is always relevant. Also, the approach of comparing surface soils 
to subsurface sods is not supported due to the influence to "natural occurring" surface soils 
from the Naval activities such as land covering with dredge materials. To resolve comparing 
"apples to oranges", compare surface soil background levels solely to surface soil samples 
and subsurface soil background levels to subsurface samples. "-4 
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-%w NavylEnSafe Response 2: 
The text will be modified to clarify that only SSLs will be used for the initial fate and 
transport screening. Because the migrating soil water is exposed to background 
concentrations of soil constituents at each level, the only relevant background 
concentration for fate and transport comparisons is the greater of the surface soil or 
subsurface soil values. The surficial soil (less that 5 feet bgs) throughout Zone G is an 
extremely heterogeneous composite of native soil and dredge spoil and other fill 
materials. It would not be feasible to accurately identify, characterize and determine 
background concentrations for each soil type encountered. 

Comment 3: 
Section 7.3.4, Pane 7.8, Line 22 

The tenns "sigruficantly greater" is vague and should be defined more clearly or deleted 
from the text. 

NavylEnSafe Response 3: 
The adjective "significantly" will be deleted from the revised text. 

Comment 4: 
Section 7.3.9, Page 7.19, Line 16 

The text states that parameters not having RBC values were not included in the CDI 
calculation data. EPA Risk Assessment Guidance for Superfund recommends alternative 
measures when toxicity values are not available. An alternative measure should be 
implemented in order to prevent deleting values from the calculations. 

NavylEnSafe Response 4: 
Parameters that do not have corresponding RBCs due to the lack of approved 
toxicological data were not included in the CDI calculations. For Zone F media, only 
essential nutrients were not included due to a lack of quantitative toxicity values. Perhaps 
SCDHEC andor the CNC Project Team could assist in identifying the necessary toxicity 
values. 

Comment 5: 
Section 8.0, P a ~ e  - 8.1, Lines 2-10 

A better justification should be provided for not conducting the Ecological Risk Assessment 
since receptors were identified in the text. The fact that no Zone F AECs were identified in 
earlier investigations could be one rationale. Emphasis should be placed on the size of the 
areas and the unlikeliness that the species identified reside in the areas for prolonged 
periods of time. Further justification as to why the habitat is considered "limited" should be 
provided. 

NavyIEnSafe Response 5: 
The text will be modified to more fully justify the decision not to conduct a Ecological 
Risk Assessment based on a lack of AECs in Zone F. 
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Comment 6: 
Section 10.1 

It would be very helpful to have a map at the beginning of each SWMU and AOC section 
showing the location of each SWMU or AOC within Zone F. The maps provided in each 
section are larger scale maps of the SWMUs and AOCs which dcr not show their locations 
within the entire Zone. 

NavylEnSafe Response 6: 
This information is provided as Figurel-2 in Volume I of the RFI. 

CH2MJones Response Clarification: 
A location map will be provided at the beginning of each AOC or SWh/[U section. 

Comment 9: 
Section 10.2.5.3, Page 10.2.60, Line 3-4 

The text states that two VOCs were detected in site soils; however the referenced table 
10.2.10 shows the five VOCs were detected. The text should be modified to reflect the correct 
number of detected VOCs. 

NavyiEnSafe Response 9: 
The text will be revised to rectify this error. 

CHZM-Jones Response Clarification: -% 

The soil-to-air cross-media transport pathway is not sign#cunt at this site and will not be discussed in A 

the RFI Report Addendum. 
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July 30, 2001 

Paul Bergstrand 
Department of Health and Environmental Control 
Bureau of Solid and Hazardous Waste 

i : 8901 Farrow Road 
1 Columbia, South Carolina 29203 

4 RE: Subnlittal of \{'ell Construction Diagrams for Replacement \Yells at Charleston N a ~ a l  
3 Complex, Charleston, SC. 
1 
4 Dear Mr. Bergstrand: 
, 
i 

On behalf of the Southern Division Naval Facility Engineering Command, EnSafe Inc., is 
3 
i i 

submitting copies of well construction diagrams for the following wells installed in the surficial 

2 aquifer under permit no. HW-01-018: 
? 

Replacement 1f7ell: 
NBCAOU2009 
NBCC508004 
NBCC5 12004 
NBCC5 12005 
NBCEO21004 
NBCE053002 
NBCE065009 
NBCES42005 
NBCE550002 
NBCE605004 
NBCEGDE17A 
NBCEGDE20A 
NBCF620005 
NBCG120004 
NBCH00922R 
CNC27-M WO I R* 
GELOlR* 
GELl4R* 
13 1302R* 

Replaces Decommissioned MreH: 
NBCA002002 
NBCC508003 
NBCCS 12002 
NBCCS 12003 
NBCE021003 
NBCE053001 
NBCE065007 
NBCE542001 
NBCE550001 
NBCE605002 
NBCEGDE017 
NBCEGDE020 
NBCF620003 
NBCG 120001 
NBCH009022 
CNC27-MWOl * 
GEL001* 
GEL0 14* 
1313002* 

These wells were installed to replace decommissioned wells-at CNC. Wells that have been 

C physically decommissioned in accordance with Section 5.0 of Revision No. 01 of the Final 
Comprehensive Sampling ond Analysis Plan (CSAP) and in compliance with South Carolina We11 

Brabslava Charlesion 9 Cioonnall Ckveland Daifas Jackson. MS Jackson TN . bomlRe LanCaSlU LiBe R o d .  Mcmph~r Nathvitlt NortoL . Oak R d g  P M w h  PmUa 



Standards and ReguIatium R. 61-71 are denoted by in the above listing. Such decodssioning 
was possible only when well bores could be recovered and grouted. If no well bore could be 
recovered the well was administratively decommissioned and the replacement well installed. Well 
locations denoted by * in the above listing were not installed as part of RFI activities at CNC. 
Attached are five maps depicting locations of replacement wells. 

Well installations for all wells except GEL14R were performed using ~ o l l o w  Stem Auger 
methods. Rotasonic drilling was used for installation of GEL14R in order to advance the we11 
boring through concrete encountered below the surface. No Iithologic data were collected during 
installation of replacement wells. Lithologic data from the decommissioned well being replaced 
were incorporated into the replacement well construction log. 

Well development information is also attached with this submittal. Well development was 
attempted on all replacement wells except GELI4R. Development was of limited success in wells 
NBCE\GDEl7A, and NBCE\605004 which were of low yietd. No readings are reported for water 
removed from GELOlR since only five gallons were purged due to very low yield. 

Please do not hesitate to call if you have any questions, or if we can be of further assistance. 

Sincerely, 
EnSafe Inc. 

O&i- a& 
By: Peter W. Bay 

Hydrogeologist 

Enclosures 

cc: Rob Harreil SOUTHDIV (with attachments) 
Project file 0157-001 (with attachments) 
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m S A  E - 
Rop3 Z M  F - MvdBase Uw&stcn 
Locatiar: cki rkstua S% 
Started at Cd30 m 3-29-01 
Completed at 156 a7 3-2i&Ol 

~r& lg t+ iemt  4 ~ 1 0  K 5 ' a 7 ~ ~  
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2600 Bull Street 
Columbia. SC 2920 1 - 1708 

23 March 2001 

CERTIFIED MAIL 

Mr. Matt Humphreys, P.E. 
Caretakers Site Office 
1895 Avenue F 
Charleston Naval Base 
North Charleston. SC 29405 

RE: Naval Base Charleston (CNAV) 
Charleston. South Carolina 
SCO. 170-022-560 

Monitoring Well Request for Replacement Wells 
Well Repairs. Abandonment and Repalcement 
Revision 0. Dated 21 March 2001 

Dear Mr. Humphreys: 

The above referenced request has been reviewed with respect to R.61-79.265 Subpart F of the South Carolina 
Hazardous Waste Management Regulations and R.6ir71 of the South Carolina Well Standards and Regulations. 
This request is for the installation of up to twenty five wells to replace damaged wells within the surficial aquifer. 
The replacement wells should be completed to a maximum depth of approximately fifty feet. -0 

* ,+ 

Anached, please frnd a copy of the proposed well locations. A copy of the well approval form and this letter 
should be on site during dtifling operations. Additional assessment may be required at these well locations. 
Should there be any questions, please contact me at (803) 8%-4016. 

ydrogeologist 

Division of ~ydrogeoloz 
Bureau o f  Land and Waste Management 

Enclosures 
PMBIpmb 
HW-01-018 

CC: Christine Sanford-Coker, Trident D i s t k t  EQC 
Michael Bishop, BOW ' . 
Mihir Mehta, Hazardous Waste Permitting Section 
Rob Harrell. P.E., Southern Division. Charieston 
Todd Haverkost, EnSafe, Mount Pleasant, SC 29464 
Dean Wiltiamson, CH2M Hill, 301 I S.W. Williston Road. Gainesville, FL 32608-3928 



24tK1 Bull Sucel 
Co lurnbia, C;C: 29201- L708 

Well Installation Approval 

Approval is hereby granted to: Mr. Hurnphreys. P.E.. of Naval Base Charleston for 

Replacement Monitoring Wells, Twenty Five various locations 
Naval Base Charleston 
Charleston County 

for the construction of monitoring wells designated in accordance with the construction plans and specifications submind to 
the D e p m e n t  on 21 March 2001, (Bailey to Bergsuand). The wells will be consuucted within the surficial aquifer to a 
maximum depth of approximate fifty feet below the surface to replace damaged monitoring wells. 

Conditions: 

I .  A driller certified to operate in the State of South Carolina must install the wells. 

2. That the latitude and longitude, surveyed elevations, boring andlor geologist logs, and actual construction details 
for each direct push well point be submitted to the Department within 30 days after installation of the last well 
point. The collection of GPS data is encouraged. 

3. All well construction and sampling derived wastes, including but not limited to. drilI cuttings and fluids, 
development and purge water, must be managed properly and in accordance with all applicable state and federal 
requirements. If containerized, each vessel shall be clearly labeied with regard to contents, source, and date of 
activity. 

4. That the wells are labeled with an identification plate constructed of a durable material affixed to the casing or 
surface pad where it is readily visible. The plate shall provide the monitoring well identification number. date of 
construction, static water level and driller name and state certification number. 

5 .  Field equipment, including sampling probes, must be decontaminated by steam cleaning or other suitable methods 
before use and between sampling locations. Well screens and casing must be decontaminated before installation. 

6. That notice be ~ i v e n  to Christine Sanford-Coker, Charleston District EQC Hydro~eoIogist, during n o d  business 
horn at (803) 740- 1590 a minimum of 48 hours before the initiation of drill in^ activities. 

This approval is pursuant to the provisions of Section 44-55-40 of the 1976 South Carolina Code of Laws and the 
Department of Health and Environmental Control Well Standards and Regulations, R.61-71. 

23 March 2001 Approval Number: HW-01-018 

&---- 

Paul M, Bergstr 
RCRA Hydrogeology 
Division of Hydrogeology 
Bureau of Land and Waste Management 



3 I3 Wngo Way Mt. PIeosont. South Carolho 29dbd Telephone Sd38Bam . FocM7ile &t3&5#!07 9 wwv.e&e.com 

March 21, 2001 

Mr. Paul Bergstrand 
Bureau of Solid and Hazardous Waste 
South Carolina Department of Health and Environmental Control 
890 I Farrow Road 
Columbia, SC 29203 

Re: Request for MI Monitoring \Veil Permit - - 
Charleston Naval Complex: CTO 0157-Well Repairs p + c \ @  yzwR-pQ 

CA 
Dear Mr. Bergstrand: 

Ensafe is performing inspections and repairs to monitoring wells at Charleston Naval CompIex 
(CNC) on behalf of the Navy. "7 
As a result of inspections to date EnSafe is requesting the instailation of twenty-five (25) 
replacement monitoring weils at CNC. Nineteen (19) shaIIow well locations have been 
identified for decommissioning because either well integrity has been compromised, or the 
location was not found during a well inventory survey conducted by the Navy during October 
and November 2000. However, current well inspections and Iocatian recovery efforts are still 
in progress and a fid counting is not available. ConsequentIy, there may be other wells which 
will need to be decommissioned and have replacement wells installed. However. some 
locations m y  be successfully recovered and reptacement wells will not be required. EnSafe 
is requesting a monitoring well permit for twenty-five (25) well tocations to allow for additional 
wells that may require replacement and provide flexibility in completing this task. These welfs 
will be identified and provided to DHEC prior to installation. 

Wells that have been identified for decommissioning and respective replacements are listed as 
follows: 

Decommission 

Zone A 
002007 

Replacement Well 



Mr. Paul Bergstrand 
March 2 1 . 2001 
Page 2 

Decommission Replacement Well 

Zone C 
508003 
5 12002 
5 12003 

Zone E 
02 1003 
05300 1 
065007 
54200 1 
55000 1 
563003 
GDEOI 1 
GDEOI7 
GDE020 
605002 

C Zone F 
6070 1 2 
620003 

Zone G 
120007 

Zone H 
136001 

Zone L (I) 
037101 

EnSafe proposes that wells which have been lost will be recovered using survey coordinates and 
geophysical methods to minimize the search area. A two (2) foot area around each well 
location will be excavated to a depth six (6) inches below the historical grade to locate the well 
boring. Well borings which have been recovered will be drilled out using hollow stem auger 
drilling techniques and grouted back to within two feet of surface. The decommissioned well 
location will then be back-filled and paved if  necessary to match the surrounding surface 
materiais. If a well location cannot be recovered as described above the excavated area will 



Mr. Paul Bergstrand 
March 21, 2001 
Page 3 

be backfilled and repaved if necessary leaving the wells in place. A site map illustrating 
locations of wells scheduled for decommissioning and replacement is attached. Instal!ation of 
the two-inch diameter PVC replacement wells is to be as close as practicable to the well which 
is being replaced. Replacement well depths will range from 12 to 15 feet bgs. EnSafe wishes 
to'begin well installation during u the week of 26 March, 2001, contingent upon your approval. 

All we11 decommissioning, and replacement well ins 
performed in accordance with Section 5.0 of Revision 
Smttpling and Analysis Plan (CSAP) and in compliance 
and Regulations R. 61-71. 

Sincerely, 
EnSafe Inc. 

tailation and 
No. 01 of' the 
with South 

development will be 1 
Fin 

troli 

Hydrogeologist 

Attachment 

cc: Christine Coker, SCDHEC, wiattachment 
~ o b  Harrell, SOUTHDIV, wlattachment 
Project File, 0 157-00 1, wiattachment 
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Client Name: 
Project/S ite Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 
Validation Guidance: 

QNQC Level: 
Method(s) Utilized: 
Analytical Fractions: 

Data Validation Report 

31821 
December 23, 1 997 
EnSafe 
Charleston - Zone F 
November 12- 1 7, 1997 
2 1 Aqueous Sample(s) with 0 MSfiISD(s) 
Southwest Laboratory of Oklahoma 
National Functional Guidelines for Organic and Inorganic Data, 
Fetrmary, 1994 
EPA DQO Level 111 
SW846 Third Edition 
Volatiles, Semivolatiles, Metals 

"I 
Analytical data in this report were screened to determine usability of results and also to determine -F 

contractual compliance relative to these requirements and deliverables. This screening assumes 
adybcal results are correct as reported and mexely provides an interpretation of the reported quafity 
control results. A rnhimum of 10% of all laboratory calculations h e  been verified as part of this 
validation. M instrument output, i.e. spectra, chromatograms, efc., for each sample have been 
careklly reviewed. The end-user is urged to review the Specific Findings and associated Data 
QuaJifications presented in this report. Annotated Form I s or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form 1 s for MSMSD samples or spreadsheets 
are not annotated. 

The release of this Data Validation Report is authorized by the following signature: 

3 127 Plaza 94 South . St. Charles, MO 63304 



SDC# 31821 

Samples and Fractions Reviewed 

Sample Identifications Analytical Fractions 

VOA= SW846 VoIatiles 
SVOA= SW846 Semivolatiles 

TAL= SW846 Metals 



DATA ASSESSMENT NARRATIVES 



DATA ASSESSMENT NARRATIVE 

* ' b . e  

General 
VOLATILE ORGANICS 

The organic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, surrogate and matrix spike recoveries, GC/MS performance, tuning results, 
calibration results and internal standard areas. This report was prepared in compliance relative 
to the analytical and deliverable requirements specified in the SW-846 Method 8260; the 
National Functional Guidelines for Organic Data Validation, 1994, and DQO Level 111 
requirements. AII comments made within this report should be considered when examining 
the analytical results. Please refer the specific findings found in each category to the Summary 
of Data Qualification table. 

SDG # 31821 

A validation was performed on the Volatile Data from SDG 3 182 1. The data was evaluated 
based on the following parameters: 

Data Completeness 
Holding Times 
G U M S  Tuning 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix SpikeiMatrix Spike Duplicates 
Field Duplicates 
Internal Standard Performance 
Compound Identification 
Compound Quantitation 

* - AII criteria were met for this parameter. 

System Performance and OveraIl Assessment 

The data is reported as is without qualifications and rejections. 



GLOSSARY OF DATA QUALIFIERS 

QUALIFTCATTON CODES 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

UR = Result is rejected and unusable 

D = Result value is based on dilution analysis 

CRQL = The sample result for the blank contarnina.nt is less than the sample 
CRQL and is less than 5X (10X for comnlon laboratory contaminants) 
the method blank value. The sample result for the blank contaminant is 
rejected and the CRQL for that compound is reported. 

No Action = 

*% 
The sample result for the blank contaminant is greater than the sample 

. ,  v 
CRQL and is less than 5X (IOX for comlnon laboratory contaminants) 
the method blank value. The sample result for the blank contaminant is 
qualified as non detected at the compound value reported. 

The sampIe result for the blank contaminant is greater than the sample 
CRQL and is greater than 5X (10X for common laboratory 
contaminants) the method blank value. The sample result for the blank 
contaminant is not qualified with any blank qualifiers. 



S-Y OF DATA QUALlFICATIONS 
.'*mu - - IZl, QL 

No qualifications are required. 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATNE 

SEMIVOLATILE ORGAlW(1S 
General 

The organic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, surrogate and matrix spike recoveries, GCIMS performance, tuning results, 
calibration results and internal standard areas. This report was prepared in compliance relative 
to the analytical and deliverabIe requirements specified in the S\Y-846 Method 8270; the 
National Functional Guidelines for Organic Data Validation, 1994, and DQO Level I11 
requirements. All comments made within this report should be (considered when examining 
the analytical results. PIease refer the specific findings found in each category to the Summary 
of Data Qualification table. 

SDG # 31821 

A validation was performed on the Semivolatile Data from SDG 3182 1. The d a b  was 
evaluated based on the following parameters: 

Dab  Completeness 
Holding Times 
GUMS Tuning 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix SpikeIMatrix Spike Duplicates 
Field Duplicates 
Internal Standard Performance 
Compound Identification 
Compound Quantitation 

* - AII criteria were met for this parameter. 

Blanks 

One of the four method blanks exhibited contamination for bis(2-ethylhexy1)phthalate. 

Blank ID Corn~ound Detected Concen t d n  Action Limit 

SBLKl bis(2-EH)phthalate 6 P ~ / L  60 pg/L 



Data Assessmefit Narrative 
Semivolatiles 

Page - 2 

Blanks - continued 

240-G-W003-04 bis(2-EH)phthalate 7 vg/L CRQL 
GEL-G-W005-04 7 flg/L CRQL 
GEL-G- W007-04 6 P ~ I L  CRQL 
GEL-G-WO11-04 7 CRQL 

Blank ID ComDound..Detected Action Limit 

M p I e  ID Concentratio n Qualification . .  
' 620-G-W002-04 bis(2-EH)phthalate 2 pg/L CRQL 

620-G-W003-A3 bis(2-EH)phthalate 3 P ~ / L  CRQL 

l3Ldd.D Com~ound Detected C m t r ; i t l . o n  Actlon 1,lmrf 
. . 

240-F-W003-04 bis(2-EH)phthalate 8 P ~ / L  80 pg/L 

Samol%lD Compound Detected Concentrath D u a l i f i w  
. *  ', C. 

GEL-G-W006-04 bjs(2-EH)phthalate 5 ~ g i L  CRQL 
GEL-G-W008-04 bis(2-EHIphthalate 2 Pg/L CRQL . . 
GEL-I-I-W012-04 bis(2-EH)phthalate 2 Pg/L CRQL 
GEL-G-W013-04 bis(2-EHIphthalate 12 pg/L U 

Surrogates 

> * Sample GEL-G-WOII-04 exhibited the acid surrogates phenol-d5, 2-fluorophenol, and 2,4,6- c. . . 
tribromophenoi with 1 %, 2 %, and 7% recoveries, respectively. For, the acid compounds only, - 
reject (UR) a11 non detect results (no positive results for acid compounds). 

System Performance and Overall Assessment 

The data is reported as is wlth qualifications and rejections. Sample GEL-G-WOI I-04t is * + 
\ '. - 

reported in  favor of the re-extraction due to holding time deficiencies and similar surrqgate . . ,. .. I 



GLOSSARY OF DATA QUALIFIERS 

DUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

UR = Result is rejected and unusable 

D = Result value is based on dilution analysis 

CRQL = The sample result for the blank contaminant is less than the sample 
CRQL and is less than 5X (IOX for comm.on laboratory contaminants) 
the method blank value. The sample result for the blank contaminant is 
rejected and the CRQL for that compound is reported. 

No Action = 

"b 
The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 5X (10X for cornrnon laboratory contaminants) 

I 

the method blank value. The sample result for the blank contaminant is 
qualified as non detected at the compound value reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 5X (10X for common laboratory 
contaminants) the method blank value. The sample result for the blank 
contaminant is not qualified with any blank qualifiers. 



SIJMNURY OF DATA QUALIFICATIONS 
+ 

SAMPLE ID - a 

+J CRQL 
CRQL 
CRQL 
CRQL 

620-G-WUO2-04 bis(2-EH)phthalate + J  CRQL 
620-G-W003-A3 CRQL 

+ J  CRQL 
CRQL 
CRQL 

+ U 

GEL-G-WOll-04 all acid compounds - UR 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 
METALS 

General 

The inorganic findings offered in this screening report assumes that a11 analytical results are 
correct as reported and is based uponsthe examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. 
This report was prepared in  compliance relative to the analytical and deliverable 
requirements specified in the SW 846 Appendix IX Methods; the Functional Guidelines for 
Inorganic Data Validation, February 1994, and DQO Level I11 requirements. All comments 
made within this report should be considered when examining the anaIytica1 results. PIease 
refer the specific findings found in each category to the Summary of Data Qualification table. 

SDG # 31821 

A validation was performed on the Metals Data from SDG 318:11. The data was evaluated 
based on the following parameters. 

Data Completeness 
HoIding Times 
Calibrations 
Blanks 
Interferences 
Matrix Spike Recovery 
Matrix DupIicates 
Field Duplicates 
Laboratory Control Samples 
Serial Dil~~tions 

* - All criteria were ]net for this parameter. 

Preparation and Field Blanks 

The preparation blank exhibited contamination for the fc~llowing elements. 

Elements Conc. Salnples affected 
Antimony 3.46 ug/l all water samples below 17.3 ugll 
h a d  1.10 ug/l all water samples be.10~ 5.5  ug/l 
Manganese 2.17 ug/l no impact 
Sodium 33.5 ug/l no iinpact 



The field blanks exhibited contar~iination for the following elements. 
* .  

a# Elements 
Aluminum 
Beryllium 
Calcium 
Iron 
Manganese 
Nickel 
Zinc 
Sodium 

Conc. Samples affected 
39.8 ug/l all water sarnpIes below 199 ug/I 
0.34 ug/l all water salnples below 1.7 ugll 
120 ug/l no impact 
39.9 ugil no impact 
10.4 ug/l all water samples below 52.0 ug/i 
1 . l  ug/I all water samples below 5.5 ugll 
14.9 ugll ail water sa~npIes below 74.5 ugll 
18200 ug/l all water samples below 91000ug/l 

The USEPA requires that all sample valires below five tirnes the preparation, field, DI 
or calibration bIank contamination be q~ralified as non-detect, "U". 

Serial Dilution results 

The serial dilution RPD for waters for A I I I I ~ ~ ~ ~ I I I I  was greater than 10%. All positive 
rest~Its are qualified as estilnatetl, "J" .  

All sample results left with a "B" qualifier after all other qualifications, will be 
qualified with a "J" qualifier in place of the "B" per Ensafe's request. 

. *- 



SUMMARY OF DATA QUALIFICATIONS 

SampIe ID Analyte DL 
All water samples beIow 199 ug/l Al. f 

QL 
u 

All water samples below 17.3 ug/l Sb. 
All water samples below 1.7 ug/l Be. 
All water samples below 9.4 ug/l Pb. 
AH water samples below 52.0 ug/l Mn. 
All water sampIes below 5.5 ugll Ni. 
All water samples below 91000 ug/l Na. 
All water samples below 74.5 ug/l Zn. 
All water samples Al.  + J 
All "B" results all anaIytes B J 



HEARTLAND 
ENVtRONMENTAL SERVtCES, INC. 

SDG#: 
Date: 
Client Name: 
Project/Site Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 
Validation Guidance: 

QA/QC Level: 
Method(s) Utilized: 
Analytical Fractions: 

Data Validation Report 

31911 
December 3 1, 1997 
EnSafe 
Charleston - Zone F 
November 20-25, 1997 
20 Aqueous Sample(s) with 0 MS/MSD(s) 
Southwest Laboratory of Oklahoma 
National Functional Guidelines for Organic and Inorganic Data, 
February, 1994 
EPA DQO Level 111 
SW846 Third Edition 
Volatjles, Semivolatiles, PesticidePCB's, Metals, Cyanide, Chlorides, 
Sulfates, Total Dissolved Solids 

Analytical data in this report were screened to determine usability of results and also to determine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation of the reported quality 
control results. A minimum of 10% of a11 laboratory calculations have been verified as part of this 
validation. A1 instrument output, i.e spectra, chromatograms, etc., for each sample have been 
carehlly reviewed. The end-user is urged to review the Specific Findings and associated Data 
Qualifications presented in this report. Annotated Form Is or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form I s  for MStMSD samples or spreadsheets 
are not annotated. 

The release ofthis Data Validation Report is authorized by the following signature: 

(23\97 
Date 

- 

41 27 Plaza 94 South St Charles, MO 63304 
( 3  14) 936- 1332 Fax (31 4) 936- 1335 



SDG# 319 11 

Samples and Fractions Reviewed 

Sample Identifications Analytical I'ractions 

VOA= SW846 Volatiles 
SVOA= SWSJ6 Semivolatiles 

PIP= SW846 Pesticide/PCB1s 
TAL= SW846 Metals 

CN= SW846 Cyanide 
CHL- SW816 Chlorides 
SUL= SW846 Sulfi~tes 
TDS= SW846 Total Dissolved Solids 



DATA ASSESSMENT NARRATIVES 



DATA ASSESSMENT ANID NARRATIVE 

VOLATILE ORGANICS 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times. blank analysis 
results, surrogate and matrix spike recoveries, GCiMS performance, tuning results, calibration 
results and internal standard areas. This report was prepared In compliance relative to the 
analytical and deliverable requirements specified in the U.S. EPA SiV846 Method 8260 with CLP 
deliverables; Natio~ial Functional Guidelines for Organic Data Review, and DQO Level I I I .  All 
comments made within this report should be considered when examir~ing the analytical results 
(Form 1's). 

SDG # 31911 

A validation was performed on the Volatile Data from SDG 3 191 1.  The data was evaluated based 
on the following parameters. 

Data Completeness 
Holding Times 
GUMS Tuning 
Calibrations 
Internal Standard Performance 
Blanks 
Surrogate Recoveries 
Matrix Spike/Matrix Spike Duplicate 
Field Duplicates 
Compound Identification fQuantitation 

* - All criteria were met for this parameter 

Continuing calibrations 

The continuing calibrations that were analyzed with this data package exhibited %Ds that were 
not within %D continuing calibration criteria. All RRFs were within calibration criteria. 



DATA ASSESSMENT A N D  NARRATIVE 
VOLATIL,E ANALYSIS 

t "  

PAGE - 2 

Continuing calibrations (continued) 

The continuing calibration, 125574, contained compounds with % Ds greater than 50 % D 
but less than 90% D. For the samples and non compliant compounds listed below, qualify 
all positive results as estimated (J) and all non detects as estimated (UJ). 

620G WOO 104 bromomethane (-59.5) 
620GW004A3 chtoroethane (-80.4) 
SMEGW00804 
SMEG WOO504 

Method Blanks 

The method blanks associated with these samples exhibited contamination and the samples 
required qualifications. The end-user should note that the action levels indicated for the blank 
anaIysis may not involve the same weights, volumes, dilution factors, or percent moisture as the 
associated samples. These factors must be taken into consideration when applying the 5X or IOX 
criteria to field samples. 

Associated Blank ComDound Concentration Action Level 
SBLKl rnethylene chloride 5 50 

w ComPound Qualification 
620G WOO 104 rnethylelie chloride U 
620G WOO4A3 
SMEGW00804 

Surrogates 

Surrogate recoveries for all samples and blanks did not meet QAIQC criteria. Sample 
SMEGW00504, exhibited a low surrogate recovery for toluene-d, (8 1 %). Qualify all positive 
results as estimated (J )  and all non detects as estimated (UJ). 

Compound Identification/Quantitation (continued) 

For the sample SMEGW00504, replace all E-flagged results with the D-flagged results found in 
the dilution. For the diluted sample SMEGW00504DL. only use the D-flagged results. 



DATA ASSESSMENT AND NARRATIVE 
VOLATILE ANALYSIS 

PAGE - 3 

System Performance and Overall Assessment 

The laboratory did not encounter any large problems. The. data as presented requires 
qualifications. 



GLOSSARY OF DATA QUALIFIERS 

U = Not detected 

J =. Estimated value 

UJ = Reported qualititation limit is qualified as estimated 

R = Result is rejected and unusable 

NJ = Presumptive evidence for the presence of the material at an estimated value 

K = Result is biased high 

L = Result is biased low 

OD BLANK OUAI,IFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 10X the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that analyte is reported. 

No Action = 

The sampIe result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample cesult for 
the blank contaminant is qualified as non detected at the analyte value 
reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample result 
for the blank contaminant is not qualified with any bl.ank qualifiers. 

The specific findings will be noted in numerical form on Ihe Form Is in thisdata validation report. 
These specific finding footnotes will reflect the conctusions found in the data validatio~~ process 
that resulted in the qualification of the data. 



SUMMARY OF DATA QUALIFICATIONS 

ANALYTE IX) !& 

bromornethane (-59.5) + 1- 
chloroethane (-80.4) 

methy lene chloride + 

All results 

E-flagged results 

All results except 
D-flagged results. 

* DL denotes the Form Z qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL colu~nn denotes a non detect result 

J/UJ 

D 

Do not use 



DATA ASSESSMENT AND NARRATIVE 

SEMIVOLATILE ORGANICS 

General 

The organic hdings offered in this screening report assumes that alI analytical results are correct as 
reported and is based upon the examination of the reported holding times, blank analysis results, 
surrogate and matrix spike recoveries, GCMS performance, tuning results, calibration results and 
internal standard areas. This report was prepared in compliance relative to the analytical and 
deliverable requirements specified in the U.S. EPA SW846 Method 8270 with CLP deliverables; 
National Functional Guidelines for Organic Data Review, and DQO Level 111. AU comments made 
w i t b  this report should be considered when examining the anafytical results (Form 1's). 

SDG # 31911 

,4 validation was performed on the Semivolatile Data fiom SDG 3 191 1 .  The data was evaluated 
based on the following parameters. 

Data Completeness 
Holding Times 
GCMS Tuning 
Calibrations 
Internal Standard Performance 
Blanks 
Surrogate Recoveries 
Matrix SpikeMatrix Spike Duplicate 
Fieid Duplicates 
Compound Identification iQuantitation 

* - PJI criteria were met for this parameter 

Continuing calibrations 

The continuing calibrations that were analyzed with thls data package exhibited %Ds that were not 
within %D continuing calibration criteria. All RRFs were within calibration criteria. 



DATA ASSESSMENT AND NARRATIVE 
SEMIVOLATILE ANALYSIS 

PAGE - 2 

Continuing calibrations (continued) 

The continuing calibration, M8357, contained compounds with %Ds greater than 50% D 
but less than 90% D. For the samples and non compliant compounds listed below, qualify 
all positive results as estimated (J) and all non detects as estimated (UJ). 

S MEG WOO704 2,4-dinitrotoluene (84.8) 
SMEHW00704 
SMEGW00504 
620GW00 104 

Method Blanks 

The method blanks associated with these samples exhibited contamination and the samples 
required qualifications. The end-user should note that the action levels indicated for the blank 
analysis may not involve the same weights, volumes,dilution factors, or percent moisture as the 
assocoiated samples. These factors must be taken into consideration when applying the 5X or 10X 
criteria to field sampIes. "'7 

A s s d t e d  Bla& ComDound i220.m- Action 1 .eve1 

SMEGW00704 bis(2-ethy1hexyl)phthalate CRQL 
SMEHW00704 
GDFGW00104 

QC Blanks 

The QC blanks associated with these samples exhibited contamination and the samples required 
qualifications. The end-user should note that the action levels indicated for the blank analysis may 
not involve the same weights, volumes, dilution factors, or percent moisture as the associated 
samples. These factors must be taken into consideration when applyir~g the 5X or 10X criteria 
to field samples. 



DATA ASSESSMENT AND NARRATIVE 
SEMIVOLATILE ANALYSIS 

PAGE - 3 

QC Blanks {continued) - m l a t e d  Blank Concen~ation Action !,eve1 
GDFDWOO 104 bis(2-ethyl hexy 1)phthalate 21 2 0 

w ComDound Qua1 ification 
S MEG WOO404 bis(2-ethyIhexy1)phthalate CRQL 

Surrogates 

The samples listed below, exhibited surrogate recoveries that were less than 10%. Qualify 
all positive results for the base/neutral fraction as estimated (J) and reject all non detects 
WR) .  

GDFGW00104 n itrobenzene (9 %) 

The samples listed below, exhibited surrogate recoveries that were less than 10%. Qualify 
all positive results for the acid fraction as estimated (J) and reject all non detects (UR).  

CDFGWO1 DO4 phenol (2 %) 
2-fluorop hen01 (I  %) 
2,4,6-tribromophenol (2 %) 

Compound IdentificationJQuantitat ion 

Do not use the results for the re-analyzed samples GDFGWOOl04RE and 
GDFGWOlD04RE, in favor of the original sample analysis due to similar non compt iant 
surrogate recoveries and exceeding the extraction holding time. 

For the sample SMEGWOO504, replace all E-flagged results with the D-flagged results 
found in the dilution. For the diluted sample SMEGW00504DL, only use the D-flagged 
results. 

System Performance and Overall Assessment 

The laboratory did not encounter any large problems. The data as presented requires 
qua1 ifications. 



GLOSSARY OF DATA QUALIFIERS 

QllALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

NJ = Presumptive evidence for the presence of the material at an estimated value 

K = Result is biased high 

L = Result is biased low 

UALTlFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 1OX the method biank value. The sample result for the -1 

blank contaminant is rejected and the CRQL for that analyte is reported. ,I 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the analyte value 
reported. 

No Action = The sample resuit for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 

The specific findings will be noted in numerical form on the Form Is in this data validation report. 
These specific finding footnotes will reflect the conclusions found in the data validation process 
that resulted in the qualification of the data. 



SUMMARY OF DATA QUALIFICATIONS 

b. - ANALYTE ID DL a 
SMEG WOO704 2,4-dinitrotoluene (84.8) + / -  JIUJ 
SMEHWOO704 
SMEGW00504 
620GW00 104 

bis(2-ethyl hexy l)ph thalate + 

GDFGWOlD04 All results acid fraction + /- 

GDFGWOOI04 All results baselneutral fraction + 1- 

GDFGWOlD04RE All results 
GDFGWOO 104RE 

SMEGW00504 E-Flagged results + 
SMEGW00504DL All results except 

D-Flagged results 

CRQL 

CRQL 

JIUR 

JIUR 

do not use 

D 

Do not use 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 

General 

The organic findings offered in this screening report assumes that :dl analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance, calibration resuIts. This report 
was prepared in compliance relative to the analytical and deliverable requirements specified in the 
U.S. EPA SW846, Method 8081; the National Functional Guidelines for Organic Data Review, 
February 1994, and DQO Level m. All comments made within this report should be considered 
when examining the analytical results. PIease refer the specific findings found in each category 
to the Summary of Data Qualifications table. 

SDG # 31911 

A validation was performed on the PesticidefPCB Data from SDG 3191 1. The data was evaluated 
based on the following parameters. 

Data Completeness 
Holding Times 
Calibrations 
GC Performance 
Blanks 
Surrogate Recoveries 
Matrix SpikeIMatrix Spike Duplicate 
Field Duplicates 
Compound Identification /Quantitation 

* - All criteria were met for this parameter 

System Performance and Overall Assessment 

The data is reported as is without qualifications or rejections. 



GLOSSARY OF DATA QUALIFIERS 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation Iimit is qualified as estimated 

R = Result is rejected and unusable 

D= result value is based on dilution analysis 

CRQL = The sample result for the bIank contaminant is less than the sample CRQL 
and is Iess than 10X the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that malyte is reported. 

No Action = 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than IOX the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the analyte value 
reported. 

The sample result for the bIank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample resuIt 
for the blank contaminant is not qualified with any blank qualifiers. 

The specific findings will be noted in numerical form on the Form Is in this data validation report. 
These specific finding footnotes will reflect the conclusions found in the dara validation process 
that resulted in the qualification of the data. 



S-Y OF DATA QUALIFICATIONS - ANALYTErn I2L QL 

No qualifications are required. 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qudifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL coIumn denotes a non detect result 



DATA ASSESSMENT NARRATIVE 
METALS, CYANIDE AND WET CHEMISTRY 

General 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration resuIts. 
This report was prepared in compliance relative to the analytical and deliverable 
requirements specified in the SW 846 Appendix IX Methods; the Functional Guidelines for 
Inorganic Data Validation, February 1994, and DQO Level I11 requirements. All comments 
made within.this report should be considered when examining the analytical results. Please 
refer the specific findings fotind in each category to the Summary of Data Qualification table. 

SDG # 31911 

A validation was performed on the MetaIs, Cyanide and Wet Chemistry Data from SDG 
3 191 1. The data was evaluated based on the following parameters. 

Data Co~npleteness 
Holding Tiines 
Calibrations 
Blanks 
Interferences 
Matrix Spike Recovery 
Matrix Dtiplicates 
Field D~rplicates 
Laboratory Control Salnples 
Serial Dilutions 

* - All criteria were met for this parameter. 

Preparation and Field Blanks 

T h e  field blanks exhibited conta~nination for the following elements. 

Elements 
Aluminuin 
Barium 
Chrorni irm 
Copper 
Iron 
Lead 
Manganese 
Sodium 

Samples affected 
all water samples below 147 i~gi l  
no impact 
all water samples below 7.5 itgil 
all water salnples below 8.0 ug/l 
no impact 
all water salnples below 7.5 ug/l 
no impact 
all water sarnples below 96000 ug/I 



Zinc 14.6 ug/l all water sarnpIes below 73.0 ug/l 
Chloride 35.1 mgll all water sa~nples below 176 tngll 
TDS 66.0 ing/I no impact 

The USEPA requires that all sample values below five times the preparation, field, DI 
or calibration blank contamination be quaIified as non-detect, "U". 

The preparation blank exhibited negative bias for the following elements. 

Elements Conc. Samples affected 
Antimony -1.73 ugll all water sa~nples betow 17.3 ugll 

This reviewer qualifies all positive and non-detect results below ten times the negative 
bias as estimated, "I" or "UJ" .  

Field Duplicate Results 

The RPDs for samples SMEGW00704 and SMEHW00704 for Aluminum (47%), 
CaIciuin (38%), Sodiutn (45 %) and Manganese (45 %) were greater than 35 % . All 
positive and non-detect results are q~talified as estimated, "1" or "LJJ". 

Serial Dilution results 

The seriaI dilution RPDs for waters for Barium and Iron were greater than 10%. A11 -\ 
I 

positive results are qualified as estimated, "J" . .UI ' 

"B" Qualifier 

All sample results left with a "B" qualifier after all other qualifications, will be 
qualified with a "J" qualifier in  place of the "B" per Ensafe's request. 



SUMMARY OF DATA QUALIFICATIONS 

\.4a Sample ID Analyte DL 
AI. 

QL 
all water samples below 147 ug/l + U 
all water samples below 7.5 ugh Cr. 
all water samples below 8.0 ug/l Cu. 
all water samples below 7.5 ug/l Pb. 
all water samples below 96000 ugll Na. 
all water samples below 73.0 ug/I Zn. 
all water samples below 176 mg/l CI. 
all water samples below 17.3 ugil Sb. + /U JIUJ 
SMEGW00704 and SMEHW00704 Al ,  Ca, Na + /U JIUJ 

and Mn. 
All water samples Ba and Fe. + J 
All "3" results all analytes B J 
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SDW 32688 

Samples and Fractions Reviewed 

Sample Identifications Analytical Fractions 

VOA= SW846 Volaliles 
SVOA= SW846 Semivolatiles 

P/P= SW846 P&cide/PCB's 
EXP= SW846 Explosives 
Hn>= SW846 Hy-e 
TAL= SW846 Metals 



DATA ASSESSMENT NARRATIVES 



DATA ASSESSMENT NARRATIVE 

VOLATILE ORGANICS 
General 

The organic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, surrogate and matrix spike recoveries, GCIMS performance, tuning results, 
calibration results and internal standard areas. This report was prepared in compliance relative 
to the analytical and deliverable requirements specified in the SW-846 Method 8260A, 
Revision 2, 9/94; the National Functional GuideIines for Organic Data Validation, February 
1994, and DQO Level I11 requirements. All comments made within this report should be 
considered when examining the analyticat results. Please refer the specific findings found in 
each category to the Summary of Data Qualification table. 

SDG # 32688 

A validation was performed on the Volatile Data from SDG 32688. The data was evaluated 
based on the following parameters: 

Data Completeness 
Holding Times 
GCIMS Tuning 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix SpikeiMatrix Spike Duplicates 
Field Duplicates 
Internal Standard Performance 
Compound Identification 
Compound Quanti tation 

* - A11 criteria were met for this parameter. 

Calibrations 

The continuing calibration standard u14094.d exhibited one (1) compound with a %D greater 
than 50% but less than 90%. For the following samples and compound, all reported positive 
and non-detect results are qualified as estimated, J/U J . 

607GW06IA4DL tetrachloroethene (68.8 %) 



DATA ASSESSMENT NARRATIVE 
VOLATILE ANALYSLS 

PAGE - 2 
Compound Quantitation 

For the following sample, the E flagged results in the undiluted sample are replaced with 
the corresponding D flagged result in the dilution anaIysis. All other results from the 
dilution Wysis  are not used in favor of the results reported from the undiluted analysis. 

System Performance and Overall Assessment 

The data required qualifications/rejections. 



GLOSSARY OF DATA QUALIFIERS 

'%ii 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

UR = Result is rejected and unusable 

D = Result value is based on dilution analysis 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 5X (10X for common laboratory contaminants) the method 
blank value. The sample result for the blank contaminant is rejected and 
the CRQL for that compound is reported. 

ZJ = The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 5X (IOX for common laboratory contaminants) the 
method blank value. 'She sample result for the blank contaminant is 
qualified as non detected at the compound value reported. 

No Adion = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 5X (10X for common laboratory contaminants) 
the method blank value. The sample result for the btank contaminant is not 
qualified with any blank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

607GW06IA4DL tetrachloroethene (68.8 %) +/- JIUJ 

607GW06IA4 AII E flagged Result. +E Do Not Use 

607GW06IA4 DL All except corresponding f I- Do Not Use 
D flagged results. 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 

SEMNOLATlLE ORGANICS 

The organic findings offered in this screening report assumes that all anaIytica1 results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, surrogate and matrix spike recoveries, GCIMS performance, tuning results, 
calibration results and internal standard areas. This report was prepared in compliance relative 
to the analytical and deliverable requirements spe~ified in the SW-846 Method 8270J3, 
Revision 2, 9/94; the National Functional Guidelines for Organic Data Validation, February 
1994, and DQO Level I11 requirements. All comments made within this report should be 
considered when examining the analytical results. Please refer the specific findings found in 
each category to the Summary of Data Qualification table. 

A validation was performed. on the Semivolatile Data From SDG 32688. The data was 
evaluated based on the following parameters: 

Data Completeness 
Holding Times 
GC/MS Tuning 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix SpikelMatrix Spike Duplicates 
Field Duplicates 
Internal Standard Performance 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

Calibrations 

The continuing calibration standard T25642.D exhibited one (1) compound with a %D greater 
than 50% but less than 90%. For the following samples and compound, all reported positive 
and nondetect results are qualified as estimated, JIUJ. 

607GWOU9A4 n-nitroso-di-n-propylamine (52.7 %) 
620G W003A4 
620GW004A4 
620EIW004A4 



DATA ASSESSMENT NARRATIVE 
SEMIVOLATILE ANALYSIS 

PAGE - 2 
Method Blanks 

The method blanks associated with samples in this SDG exhibited contamination. Several samples 
required qualification. The end-user should note that the action levels indicated for the blank 
analysis may not involve the same weights, volumes, dilution factors, or percent moisture as 
associated samples. These factors must be taken into consideration when applying the 5X or 10X 
criteria to field samples. 

Compound Conc. I me1 
SBLK2 bis(2ethylhexyl)phthalate 4J pg/L 40 pg/L 

SamDles ComDound 
607GW06DA4 bis(2-ethy lhexyl)phthalate CRQL 
607GWOOSA4 

Field QC Blanks 

The field QC blanks associated with samples in this SDG exhibited contamination and several 
samples required qualification. The end-user should note that the action levels indicated for the ".r, 
blank analysis may not involve the same weights, volumes, dilution factors, or percent moisture kd 

as associated samples. These factors must be taken into consideration when applying the 5X or 
10X cfiteria to Geld samples. 

607GW061A4 bis(2ethylhexyl)phthda te CRQL 
617GW003A4 
620GW004A4 



DATA ASSESSMENT NARRA'MVE 
SEMNOLATILE ANALYSIS 

PAGE - 3 
Surrogate Recoveries 

Sample 607GW06IA4 exhibited acid surrogate recoveries below 10% in both the original 
analysis and RE analysis. For the following samples and compounds, all positive results 
for the acid fraction are qualified as estimated, J, and ail non-detect results are rejected, 
UR. 

SAMPLE CQMPOUNDS - 
607GW06IA4 acid fraction results Phenol 2 % , 2-fluorophenol 2 % , 

2,4,6-tribromophenol 2 % 
607GW061A4RE acid fraction results Phenol 8 % , Zfluorophenol 12 % 

Compound Quantitation 

For the following sample, the acid fraction results are not used in favor of the acid fraction 
results reported from the RE analysis of the sample. Although the RE was extracted 
outside holding times, the surrogate recoveries were somewhat improved. 

For the following sample, the E flagged results in the undiluted sample are replaced with 
the corresponding D flagged result in the dilution analysis. All other results from the 
dilution analysis are not used in favor of the results reported from the undiluted analysis. 

System Performance and Overall Assessment 

The data required qua1ifications/rejections. 



GLOSSARY OF DATA QUALIFXERS 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

UR = Result is rejected and unusable 

D = Result value is based on dilution analysis 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 5X (10X for common laboratory contaminants) the method 
blank value. The sample result for the blank contaminant is rejected and 
the CRQL for that compound is reported. 

P**l& 
The sample result for the blank contaminant is greater than the sample 

+/ 
I 

CRQL and is less than SX (10X for common laboratory contaminants) the 
method blank value. The sample result for the blank contaminant is 
qualified as non detectad at the &mpound value reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is grater than 5X (IOX for common laboratory contaminants) 
the method blank value. The sample result for the blank contaminant is not 
qualified with any blank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS - I2L, az 
n-nitroso-di-n-propylamine +/- JIUJ 

b is(2-ethyl hexyl)phthalate + B CRQL 

bis(2ethyihexyl)phthaiate +B CRQL 

607GW06IA4 Acid Fraction Results +/- J/UR 
607GW06IA4RE 

607GW06IA4 Acid Fraction Results +/- Not Used 

620HW004A4 All E flagged Results +E Do Not Use 

620HW004A4DL All except corresponding +/- Not Used 
D flagged results 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 

PESTICIDE/PCBs 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance, calibration results. This report 
was prepared in compliance relative to the analytical and deliverable requirements specified in the 
U.S. EPA SW846, Method 808118082; the National Functional Guidelines for Organic Data 
Review, February 1994, where applicable and DQO Level III. All comments made within this 
report should be considered when examining the analytical results. Please refer the specific 
findings found in each category to the Summary of Data Qualifications table. 

SDG # 32688 

A validation was performed on the PesticiddPCB Data from SDG 32688. The data was evaluated 
based on the following parameters. 

Data Completeness 
Holding Times 
Calibrations 
GC Pefiormance 
Blanks 
Surrogate Recoveries 
Matrix SpikdMatrix Spike Duplicate 
Field Duplicates 
Compound Identification /Quantitation 

* - All criteria were met for this parameter 

System Performance and Overall Assessment 

The data is reported as is without qualifications or rejections. 



GLOSSARY OF DATA QUALIFERS 

U = Not detected 

J = Estimated vdue 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D= result vdue is based on dilution analysis 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 10X the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that analyte is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the analyte value 
reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 

The specific findings will be noted in numerical form on the Form Is in this data validation report. 
These specific finding footnotes will reflect the conclusions found in the data validation process 
that resulted in the qualification of the data. 



s.mmMRY OF DATA QUALIFICATIONS 

s A M E m L  A N A u m m  

No qualifications are required. 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, calibration data, 
blank analysis results, and LCS recoveries. This report was prepared in compliance relative to 
the analytical and deliverable requirements specified in the SW-846 Method 8330; the National 
Functional Guidelines for Organic Data Review, where applicable; and EPA DQO Level I11 
requirements. Please refer the specific findings found in each category to the Summary of Data 
Qualifications table. 

A validation was performed on the ExpIosives data from SDG 32688. The data was evaluated 
based on the folollowing parameters. 

Data Completeness 
Holding Times 
HPLC Performance 
Calibrations 
Blanks 
LCS Recoveries 
Field Duplicates 
Identification/Quantitation 

.* - All criteria were met for this parameter. 

No qualifications were required. 



GLOSSARY OF DATA QUALIFIERS 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation Iimit is qualified as estimated 

UR = Result is rejected and unusable 

D = Result value is based on dilution analysis 

CRQL = The sample result for the blank contaminant is Iess than the sample CRQL 
and is less than 10X the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is reported. 

The sample result for the blank contaminant is greater than the sample -! 
CRQL and is less than 10X the method blank value. The sample result for 5. 

8 

the blank contaminant is qualified as non detected at the compound value 
reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample result 
for the bIank contaminant is not qualified with any blank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

<44r. - - RL m 
NO QUALIFICATIONS WERE REQUIRED 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect resutt 



DATA ASSESSMENT NARRATIVE 
METALS and HYDRAZINE 

General 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. 
This report was prepared in compliance relative to the analytical and deliverable 
requirements specified in the SW 846 Methods; the Functional Guidelines for Inorganic Data 
Validation, February 1994, and DQO Level 111 requirements. All comments made within 
this report should be considered when examining the analytical results. Please refer the 
specific findings found in each category to the Summary of Data Qualification table. 

SDG # 32688 

A validation was performed on the Metals and Hydratine Data from SDG 32688. The data 
was evaluated based on the following parameters. 

Data Completeness 
Holding Times 
Calibrations 
Blanks 
Interferences 
Matrix Spike Recovery 
Matrix Duplicates 
Field Duplicates 
Laboratory Control Samples 
Serial Dilutions 

* - All criteria were met for this parameter. 

Preparation and Field Blanks 

The preparation, field and calibration blanks exhibited contamination for the following 
elements. 

Elements . 

Aluminum 
Antimony 
Arsenic 
Barium 
Berylliu rn 
Calcium 
Iron 

Conc. 
19.6 ugll 
2.52 ugll 
2.2 ug/l 
0.98 ug/I 
0.3 ugll 
99.8 ug/l 
35.9 ugll 

$amvles affected 
all water samples be1 ow 98.0 ugll 
all water samples below 12.6 ugll 
all water samples below 11.0 ug/l 
all water sanipIes below 4.9 ug/l 
no impact 
no impact 
all water samples below 180.0 ugfl '""I 



Magnesium 49.8 ugil no impact 
Manganese 0.72 ug/l all water samples below 3.6 ugll 
Silver 1.1 ug/I no impact 
Potassium 699 ugf l  all water samples beIow 3495 ugh 
Sodium 24700 ugll all water samples below 123500 ugil 
Zinc 7.6 ug/l all water samples below 38.0 ugll 

The USEPA requires that all sample values below five times the preparation or 
calibration blank contamination be qualified as non-detect, "U". 

Serial Dilution results 

The serial dilution RPDs for waters for Barium and Sodium were greater than 
10%. A11 positive results are qualified as estimated, "J". 

"Bw Qualifier 

All sample results left with a "Bn qualifier after all other qualifications, will be 
qualified with a "Jn qualifier in place of the "B" per Ensafe's request. 



SUMMARY OF DATA QUALIFICATIONS 

Sample ID Analyte DL 
all water samples below 98.0 ugll Al. + QL 

u 
all water samples below 12.6 ugll Sb. 
all water samples below 1 1.0 ugll As. 
all water samples below 4.9 ugll Ba. 
all water samples below 180.0 ug/l Fe. 
all water samples below 3.6 ug1I Mn. 
all water sarnpies below 3495 ugll K. 
all water samples below 123500 ugll Na. 
all water samples below 38.0 ug/l Zn . 
all water samples Ba and Na. + 
All "Bn results all analytes B 
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DATA ASSESSMENT NAIIRATIVE 

VOLATILE ORGANICS 
General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, bIank analysis 
results, surrogate and matrix spike recoveries, GUMS performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverabIe requirements specified in the SW-846 Method 8260B for GCNS 
Volatiles; the National Functional Guidelines for Organic Data Validation, 2/94, and DQO 
Level I11 requirements. All comments made within this report should 'be considered when 
examining the analytical results. Please refer the specific findings found in each category to the 
Summary of Data Qualification table. 

SDG # EN022 

A validation was performed on the Volatile Data horn SDG EN022. The data was evaluated 
based on the following parameters: 

Data Completeness 
Holding Times 
GCIMS Tuning 
Calibration 
Blanks 
Internal Standard Performance 
Surrogate Recoveries 
Matrix SpikeMatrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - A11 criteria were met for this parameter. 

Calibrations 

The continuing calibration standard 01 01 9004.D on Instrument ORCA exhibited one ( I )  
cornpound with a D greater than 20% but less than 50% for which qualifications were 
required. For the following samples and non-compliant compound, the reported posirive 
results are qualified as estimated, .I. 

609SB002T 1 acetone (24.4%) 
609SB001Tl 



DATA ASSESSMENT NARRATIVE 
VOLATILE ORGANICS 

PAGE 2 
Calibrations (continued) 

The continuing calibration standard 0 102 1005.D on Instrument ORCA exhibited one ( 1 ) 
compound with a D greater than 20% but less than 50% for which qualifications were 
required. For the following samples and non-compliant compound, the reported positive 
results are qualified as estimated, J. 

The initial calibration anaIyzed 10/18/99 on Instrument Flipper exhibited one (1) 
compound with a RF less than 0.05. For the following samples and non-compliant 
compound, the reported positive results are qualified as estimated, J, and the non-detect 
results are rejected, UR. 

All SPLP samples acetone (0.045) 

The continuing calibration F102 1005.D exhibited one (1) compound with a RF less than 
- 0.05. For the following samples and non-compliant compound, the reported positive 

results are qualified as estimated, .I, and the non-detect results are rejected, UR. 

acetone (0.044) 

Blanks 

The method blanks associated with the field samples in this SDG exhibited contamination for 
which qualifications were required. The end user should note that the action levels indicated for 
the blank analysis may not involve the same weights, volumes, dilution factors, or percent 
moisture as associated samples. These factors must be taken into considerations when applying 
the 5X and 10X criteria to field samples. 

Associated blank Compound Concentration Action Level 

,,cl 

VBLKOI methylene chloride 1 0 ug/Kg 100 ug/Kg 
acetone 3 ug/Kg 30 ug/Kg 

burr 



DATA ASSESSMENT NARRATIVE 
VOLATILE ORGANICS 

PAGE 3 
Blanks (continued) 

Associated blank Compound 

VBLK02 rnethylene chloride 
acetone 

Samples 

Concentration Action Level 

Compound Oualifications 

methylene chloride U 

acetone 

Internal Standards 

The following samples exhibited non-compliant EJCP area recoveries below the QC limits 
for the noted internal standards. Ail reported positive and non-detect results are qualified 
as estimated, J/UJ. 



DATA ASSESSMENT NARRATIVE 
VOLATILE ORGANICS 

PAGE 4 
Compound Quantitation 

For the folIowing samples, the reported results are not used in favor of the results reported 
from the original or RE analysis of the samples. The chosen analyses of the samples 
exhibited improved internal standard area recoveries. 

System Performance and Overall Assessment 

The data, as reported, required qualifications/rejections. 



GLOSSARY OF DATA QUALIFIERS 

OUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

L = Result is estimated and biased low. 

K = Result is estimated and biased high. 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

BLANK OUALIFICATION CODES 

CRQL = 

No Action = 

The sample result for the blank contaminant is Iess than the sample 
CRQL and is Iess than 5X (IOX for conlrnon laboratory -? 

contaminants) the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is 
reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 5X (10): for common laboratory 
contaminants) the method blank value. The sample resuit for the 
blank contaminant is qualified as  non detected at the compound 
value reported. 

The sample result for the blank contam:inant is greater than the 
sampIe CRQL and is greater than 5X (1 OX for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is not qualified with any blank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 
hcr 

SAMPLE ID COMPOUND ID DL DL, - 

acetone (24.4%) 

All SPLP samples acetone (0.045) +/- J/UR 

acetone (0.044) +/- J/UR 

methylene chloride 

acetone 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID DL DL 

All associated with 
620SB008Tl 1,4-dichloro benzene-d4 +I- JiUJ 
607SB0 16T2RE 
607SB008T2R.E 
609SB001 T2RE 

All Compounds 

* DL denotes the Form 1 qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 

+/- Do Not Use 



DATA ASSESSMENT NARRATIVE 

'I -. 

General 
SEMIVOLATILE ORGANICS 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GCIMS performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
anaIytica1 and deliverable requirements specified in the S W-846 Method 8270C for GUMS 
Semivolatiles; the National Functional Guidelines for Organic Data Validation, 2/94, and DQO 
Levei 111 requirements. All comments made within this report should be considered when 
examining the analytical results. Please refer the specific findings found in each category to the 
Summary of Data Qualification table. 

SDG # EN022 

A validation was performed on the Semivolatile Data from SDG EN022. The data was evaluated 
based on the following parameters: 

Data Completeness 
Holding Times 
GCIMS Tuning 
Calibration 
Blanks 
Internal Standard Performance 
Surrogate Recoveries 
Matrix Spike/Matrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

Calibrations 

The initial calibration analyzed 10/11/99 on Instrument 59702 exhibited two (2) 
compounds with %RSDs greater than 15% for which qualifications were required. For 
the following samples and non-compliant compounds, the reported positive results are 
qualified as estimated, J. 



DATA ASSESSMENT NARRATIVE 
SEMIVOLATILE ORGANICS 

PAGE 2 
Calibrations (continued) 

The initial calibration analyzed 1 01 1 1/99 on Instrument 59702 exhibited two (2) 
compounds with %RSDs greater than 15% for which qualifications were required. For 
the following samples and non-compliant compounds, the reported positive results are 
qualified as estimated, J. 

The continuing calibration standard 21027002.D exhibited onc (1) compound with a %D 
greater than 50% but less than 90%. For the following samples and non-compliant 
compound, the reported positive and non-detect results are qualified as estimated, JAJJ. 

The continuing calibration standard 2 1028003 .D exhibited one ( I )  compound with a %D 
greater than 20% but less than 50% for which qualifications were required. For the 
following samples and non-compiiant compound, the reported positive results are qualified 
as estimated, J. 

System Performance and Overall Assessment 

The data, as reported, required qualifications. 



GLOSSARY OF DATA QUALIFIERS 
% 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

L = Result is estimated and biased low. 

K = Result is estimated and biased high. 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

BLANK OUALIFICATION CODES 

CRQL = 

No Action = 

The sample result for the blank contaminant is less than the sample 
CRQL and is less than 3 X  (10X for common laboratory 
contaminants) the method bIank value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is 
reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is Iess than 5X (IOX for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is quaIified as non detected at tXle compound 
value reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 5X (10X for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is not qualified with any blank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID - DL DL, 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARFUTTVE 

PESTICIDEIAROCLORS 

/ 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance, and calibration results. This 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
in the SW846 Method 8081A18082; the National Functional Guidelines for Organic Data 
Validation, February 1994; and DQO Level III requirements. All comments made within this 
report should be considered when examining the analytical results. Please refer the specific 
findings found in each category to the Summary of Data Qualification table. 

SDG # EN022 

A validation was performed on the Pesticide/Aroclor Data from SDG EN022. The data was 
evaluated based on the following parameters: 

Data Completeness 
Holding Times 
GC Performance 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix Spike/Matrix Spike Duplicates 
Field Dupf icates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 



DATA ASSESSMENT NARRATIVE 

PESTICIDEIAROCLOR ANALYSIS 

PAGE - 2 

Continuing Calibrations 

The continuing calibration analyzed on 10/27/99 at 16:37 exhibited three (3) compounds 
with %Ds greater than L5% and less than 50% and required qualifications. For the 
following samples and non-compliant compounds, the positive results are qualified a s  
estimated. J . 

620SBOO8T 1 Alpha-Chlordane (-16.5 %) 
Gamma-Chlordane (- 15.5) 

Surrogate Recoveries 

The sample listed below exhibited a high DCB recovery. The positive results are qualified 
as estimated, J. 

Sam~Ie ID Surrogate % Recovery 

607SBOOST 1 DL DCB 

Compound Quantitation 

Several samples exhibited column quantitation %Ds greater than 404%. The following guidelines 
were used to qualify the data: 

1. No qualifications are required for positive sample results which exhibited column 
quantitation differences < 40%. The "P" flag is removed from the result. 

2.  The positive sample result which exhibited a column quantitation difference 
> 40%, but 5 100% is qualified as estimated, J. 

3. The positive single component pesticide sample result which exhibited a column 
quantitation difference > 100% and is < 10X the respective compound CRQL, is 
qualified as non-detect, U .  (All multi-component I-esults are exempt from this -'-) 
rule.) 



DATA ASSESSMENT NARRATIVE 

PESTICIDEIAROCLOR ANALYSIS 

PAGE - 3 

Compound Quantitation, Continued 

4. The positive single component pesticide sample result which exhibited a column 
quantitation difference > 100% and > 10X the respective compound CRQL, is 
qualified as presumptively present at an estimated concentration, NJ. (All multi- 
component results are exempt from this rule.) 

5 .  The positive multi-component pesticide sample result which exhibited a column 
quantitation difference > 100 % and < 10% the respective multi-component CRQL 
is qualified as presumptively present at an estimated concentration, NJ. 

The following samples and compounds have been qualified for high column quantitation 
% Ds. 

Lab HESt 
Sam~le  ID Compound - %D Oual. Ouat. Ref. # 

620SB008T 1 Alpha-Chlordane 3 1.8 % P 1 

607SB008Tl Alpha-Chlordane 34.6 % P 1 

Two (2) samples were diluted to accurately quantitate target compounds. For the 
following samples, the results for the E-flagged compounds are replaced with the 
corresponding results from the dilution analysis. All other results from the dilution 
analysis are not used. 

System Performance and Overall Assessment 

The data required qualifications. 



GLOSSARY OF DATA QUALIFIERS 

OUALWICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

NJ = Result is considered presumptively present at an estimated concentration 

UR = Result is rejected and unusable 

D = Result value is based on dilution analysis 

MXTNOD BLANK OUALIFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 5X the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is reported. .1*4, 

i' 

The sample result for the blank contaminant is greater than the sample 
CRQL and is  less than 5X the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the compound value 
reported. 

No Action = The sample result for the bIank contaminant is greater than the sample 
CRQL and is greater than 5X the method blank value. The sample result 
for the blank contaminant is not qualified wir.h any blank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 
'br, 

SAMPLE ID COMPOUND ID - DL a 
Alpha-Chlordane + J 
Gamma-Chlordane 

607SBOOST 1 DL ALL + J 

ALL A11 P < 40% + 

ALL 

ALL 

ALL 

ALL 

All P > 40% + J 
But 5 100% 

single component pests -I- U 
All P > 100% 
And < 10X CRQL 

single component pests + NJ 
All P > 100% 
And > 1OX CRQL 

multi-component pests + NJ 
All P > 100% 
And < 10X CRQL 

All E-Flagged +E D 

All except corresponding +I- not used 
D-Flagged results 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the quatjfier used by the data validation firm 
+ in the DL column denotes a positive result 

.)"w 
- in the DL column denotes a non-detect result 



DATA ASSESSMENT NARRATIVE 
METALS (SOILS AND SPLP), CYANIDE PLND TOC 

General 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, biank 
analysis results, matrix spike arid LCS recoveries, matrix duplicates and calibration results. This 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
in the SW846 methods: the Functional Guidelines for Enorganic Data Validation, February 1994, 
and DQO Level III requirements. Ail comments made within this report should be considered 
when examining the analytical results. Please refer the specific findings found in each category to 
the Summary o f  Data Q ~ a ~ c a t i o n  table. 

SDGs # EN022 

A validation was performed on the Metals for soils and SPLP, cyanide and TOC Data &om SDG 
EN022 The data was evaluated based on the following parameters. 

Data Completeness 
Holding Times 
Calibrations 
Blanks 
Interferences 
Matrix Spike Recovery 
Matrix Duplicates 
Field Duplicates 
Laboratory Control Samples 
Serial Dilutions 

* - All criteria were met for this parameter. 

Preparation and Field Blanks 

The preparation and calibration blanks exhibited contaminatic~n for the following elements. 

Barium 
zinc 
Cadmium 
Iron 
Lead 
Magnesium 
Selenium 

no impact 
no impact 
all SPLP samples below 2.0 ug/l 
all SPLP samples beiow 160 ug/l 
all SPLP samples below I 3.5 ug/l 
no impact 
ail SPLP samples below 9.5 ug/l 



Zinc 7.5 ug/l all SPLP samples below 37.5 ugll 

%c" 

The USEPA requires that all sample values below five times the preparation or calibration 
blank contamination be qualified as non-detect, "U". 

The preparation blanks exhibited negative bias for the following elements. 

Elements 
Cadium 
Calcium 
Magnesium 
Thallium 
Aluminum 
Cobalt 
T h d u m  

Conc. 
-0.06 mgkg 
-3.44 rng/kg 
-2.38 mg/kg 
-0.29 mgkg 
-63.6 ug/l 
-0.50 ug/i 
-6.9 ugll 

Samples affected 
all soil samples below 0.6 mgkg 
no impact 
no impact 
all soil samples below 2.9 mgkg 
all SPLP samples below 636 ugil 
alI SPLP samples below 5.0 ugil 
all SPLP samples below 69.0 ug/l 

This reviewer qualifies all samples results below 1 0 times the absolute value of the 
negative blank value. 

Matrix Spike Recovery results 

The matriv spike recovery for SPLPs for Merccury (20%) was below 30%. All positive 
results are qualified as estimated, "J" and all non-detect results are rejected, "UR". 

The matrix spike recoveries for soils for Antimony (47x1, Chromium (52%) and Zinc 
(68%) and SPLPs for Silver (56%) were below the lower control limits (>30% but 
<75%). All positive and non-detect results are quaMed as estimated, "J" or "UJ". 

The matrix spike recovery for SPLPs for Selenium (133%) was above the upper control 
h i t s  (> 125%). All positive results arc qualified as estimated, "J" 

Matrix DupIicate results 

The matrix duplicate W D  results for soils for Chromium (34%) and Merccury (21%) 
were not greater than 35% and will not be qualified. 

Serial Dilution recovery results 

The serial dilution results for soils for Arsenic, Calcium, and Potassium were greater than 
10%. All positive results are qualified a s  estimated, "J". 

All sample results left with a "B" quahfier after all other qualrfications, will be 
qualified with a "S' qualifier in place of the "B". Value is below the CRDL but greater 

us4b. than the TDL. 



SUMMARY OF DATA QUALIFICATIONS 

Sample ID 
all SPLP samples below 2.0 ug/l 
all SPLP samples below 160 ug/l 
all SPLP samples below 13.5 ug/l 
all SPLP samples below 9.5 ug/l 
alI SPLP samples below 37.5 ug/l 
all soil samples beiow 0.6 mglkg 
all sod samples beIow 2.9 mgkg 
all SPLP samples &low 636 ug/I 
all SPLP samples below 5.0 ugil 
all SPLP samples below 69.0 ug/l 
all SPLP samples 

all sod samples 

all SPLP samples 
all SPLP samples 
all soil samples 

all "B" results 

Anaiyte DL QL 
Cd. + U 
Fe . 
Pb. 
Se. 
Zn. 
Cd. 
TI. 
Al. 
Co. 
T1. 
Hg. 

Sb, Cr and 
Zn. 

Ag - 
Se. 

Ca, As, Mg 
and K. 
all malytes 
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Date: 
Client Name: 
Project/Site Name: 
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Number of Samples: 

Laboratory : 
Validation Guidance: 

QA/QC Level: 
Method(s) Utilized: 
Analytical Fractions: 

HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

Data Validation Report 

EN023 
November 29, 1999 
Ensafe 
Charleston Zone F 
October t 5, 1999 
22 Non-Aqueous Sample(s) with 0 IZ/ISlIvlSD(s) 
3 Aqueous Sample(s) with 0 MSIMSD(s) 
Laucks Testing Laboratories 
National Functional Guidelines for Organic and Inorganic Data. 
February, 1 994 
DQO Level I11 
SW846 Third Edition 
Volatiles, SPLP Volatiles, Semivotatiles, SPLP Semivolatiles. 
Pesticides/PCBs, SPLP PesticidesIPCBs, Metals, SPLP Metals. 
Cyanide, SPLP Cyanide and Total Organic Carbon 

Analytical data in this report were screened to determine usability of results and also to determine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation ofthe reported quality 
control results. A minimum of 10% of all laboratory calculations have been verified as part of this 
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been 
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data 
Qualifications presenled in this report. Annotated Form Is or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form Is  for MSiMSD samples or spreadsheets 
are not annotated. 

The release of this Data Validation Report is authorized by the following signature: 

12 -2-yg 
aul ~ . i d u m b u r ~ ,  ~ r e s i M t  Date 

4127 Plaza 94 South St Charles. MO 63304 
(636) 936- 1332 Fax (636) 936- 1335 
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M E M O R A N D U M  CH2MHILL 

*r 

Data Validation Summary - Charleston Naval 
Complex - Zone F, AOC 620 
TO: Louise Palmer/ CH2M HILL/CLT 

FROM: Amy Juchem/CH2M HILL/GNA 

Herb Kelly/CH2M HILL/GNA 

DATE: February 16,2002 

The purpose of this memorandum is to present the results of the data validation process for 
the samples collected in Zone F, AOC 620. The samples were collected between the dates of 
June 5,2001 and January 8,2003. 

The specific samples and analytical fractions reviewed are summarized below in 

The Quality Control areas that were reviewed and the resulting findings are documented 
within each subsection that follows. Tlus data was validated for compliance with the 
analytical method requirements. This process also included a review of the data to assess 
the accuracy, precision, and completeness based upon procedures described in the guidance 
documents such as the Environmental Protection Agency (EPA) Nafional Functional 
Guidelines for Inorganic Data Review (EPA 2002) and National Functional Guidelines for Organic 
Data Rmim (EPA 1999). Quality assurance/quality control (QA/QC) summary forms and 
data reports were reviewed. 

Samples were submitted to General Engineering Laboratories, hc., in Charleston, South 
Carolina, fox the following analyses: SW-846 8260 Volatile Organic Compounds (VOC), 
SW-846 8270 Semivolatile Organic Compounds (SVOC), SW-846 8082 Polychlorinated 
Biphenyls, Metals following SW-846 6010/7000 Series methodology, SW-846 9045 pH, SW- 
846 1311 Toxicity Characteristic Leaching Procedure (TCLP) followed by analysis of Metals 
(SW-846 6010/7000), and SW-846 1312 Synthetic Precipitation Leaching Procedure (SPLP) 
followed by analysis of Metals (SW-846 6010/ 7000). 

Samples were submitted to Severn Trent Services, STL Savannah Laboratories, Inc., in 
Savannah, Georgia, for the following analyses: Metals following SW-846 6010/7000 Series 
methodology and SW-846 1311 Toxicity Characteristic Leaching Procedure (TCLP) followed 
by analysis of Metals (SW-846 6010/7000). 

Sample results that were not within the acceptance limits were appended with a quahfymg 
flag, which consisted of a single- or double-letter code that indicated a possible problem 
with the data. The quahfymg flags originated during the data review and validation 
processes. These also include the secondary, or the two-digit "sub-qualifier" fIags. The 
secondary qualifiers provide the reasoning behind the assignment of a qualifier flag to the 
data. The secondary qualifiers are presented and defined below. 

Z.. . lists the changes in data qualifiers, due to the validation process. 
%- 



DATA QUAUN EVALUATION SUMMARY 

The following primary flags were used to quahfy the data: 
-t 

[=] Detected. The analyte was analyzed for and detected at the concentration shown. 

D] Estimated. The analyte was present but the reported value may not be accurate or 
precise. 

[U] Undetected. The analyte was analyzed for but not detected above the method 
detection limit. 

[UJ] Detection limit estimated. The analyte was analyzed for but qualified as not 
detected; the result is estimated. 

[R] Rejected. The data is not useable. 

Secondary Data Validation Qualifiers 

Code 
2s 
2C 
BL 
BD 
0s 
cc 
DL 
FD 
HT 
IB 
IC 
IS 
LD 
LR 
MD 
MS 
OT 
PD 
PS 
RE 
SD 
SS 
TD 
TI'J 

Definition 
Second Source 
Second Column Confirmation 
Blank 
Blank Spike/Blank Spike Duplicate or (LCS/LCSD) Precision 
Blank Spike/LCS 
Continuing Calibration Verification 
Dilution 
Field Duplicate 
Holding Time 
In-Between (metals - B's + J's ) 
Initial Calibration 
Internal Standard 
Lab Duplicate 
Concentration exceeded Linear Range 
MS/MSD or LCS/LCSD Precision 
Matrix Spike/Matrix Spike Duplicate 
Other (see DV worksheet) 
Pesticide Degradation 
Post Spike 
Re-extraction/Re-analysis 
Serial Dilution 
Spiked Surrogate 
Total vs. Dissolved 
Tune 
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DATA QUALITY EVALUATION SUMMARY 

Organic Parameters 

Quality Control Review 
The following List represents the QA/QC measures that were reviewed during the data 
quality evaluation procedure for organic data. 

Holding Times - The holding times are evaluated to venfy that samples were extracted 
and analyzed within holding times. 

Blank samples - Method blanks, equipment blanks, and trip blanks were provided for 
this project. Blank samples enable the reviewer to determine if an analyte may be 
attributed to sampling or laboratory procedures, rather than environmental 
contamination from site activities. 

Surrogate Recoveries - Surrogate Compounds are added to each sample and the 
recoveries are used to monitor lab performance and possible matrix interference. 

Lab Control Sample (LCS) -This sample is a "controlled matrix", either laboratory 
reagent water or Ottawa sand, in which target compounds have been added prior to 
extraction/analysis. The recoveries serve as a monitor of the overall performance of each 
step during the analysis, including sample preparation. 

Matrix SpikeiMatrix Spike Duplicate (MSIMSD) Samples - Spike recovery is used to 
evaluate potential matrix interferences, as well as accuracy. Precision information is also 
determined by calculating the reproducibility between the recoveries of each spiked 
parameter. 

Field Duplicate Samples - These samples are collected to determine precision between 
a native and its duplicate. This information can only be determined when target 
compounds are detected. 

GUMS Tuning - The mass spectrum of the tuning compound is evaluated for method 
compliance. The criteria are established to venfy the proper mass assignment and mass 
resolution. 

Initid Calibration - The initial calibration ensures that the instrument is capable of 
producing acceptable qualitative and quantitative data for the compounds of interest, 

Continuing Calibration - The continuing calibration checks satisfactory performance of 
the instrument and its predicted response to the target compounds. 

Pesticide Degradation - Degradation checks on the gas chromatograph with electron 
capture detector system are performed to ensure minimal instrument breakdown of 
target compounds. These criteria are not sample specific. 

Confirmation - If GCMS methodology is not initially used for analysis, SW-846 method 
8000 requires confirmation when the composition of samples is not well characterized. 
Therefore, even when the identification has been confirmed on a dissimilar column or 
detector, the agreement of the quantitative results on both columns is evaluated. For 
Pesticide and PCB analyses covered in this report, confirmation was performed using a 
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dissimilar analytical column. The laboratory analyzed samples with a gas 
*- 

chromatograph (GC) utilizing simultaneous primary and conha t ion  data acquisition. 
Per SW-86 method 8000,40% RPD criteria was used as the acceptance limit. -& 

Internal Standards - The internal standards (retention time and response) are evaluated 
for method compliance. The internal standards are used in quantitation of the target 
parameters and monitor the instrument sensitivity and response for stability during 
each analysis. 

Volatile Organic Compounds (VOC) Analyses 
The QA/QC parameters for VOC analyses for all of the samples were within acceptable 
control limits, except as noted below: 

Blanks 
The VOC target parameters detected in blank samples are listed in 

TABLE 3 
Blank Contamination: VOC 
Charleston Naval Complex, Zone F, AOC 620, Charleston, SC 

LB Methylene chloride 1.6 - 
TI3 Methylene chloride 3.6 

TB Toluene 0.34 

TB Methylene chloride 1.6 

TB Toluene 0.34 

1200020902 1200020902 LB Methylene chloride 1.4 

1200020902 1200020902 LB Toluene 0.23 

1200140749 1200140749 LB 1,4-Dichlorobenzene 0.19 

If a target parameter determined to be a common contaminant was reported in a field 
sample, and the concentration was below the level determined to be due to blank 
contamination, the following actions were taken: 

If the concentration was above the reporting limit, the numeric result was unchanged, 
but it was flagged "U", as undetected. 
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If the concentration was below the reporting knit,  the numeric result was changed to 
the value of the reporting limit, and it was flagged "U", as undetected. 

The results qualified due to blank contamination are listed in 

Recoveries - Surrogate, MSlMSD and LCS 
All Surrogate, Matrix Spike (MS), Matrix Spike Duplicate (MSD), and Laboratory Control 
Sample (LCS) recoveries and Relative Pe eviations (RPDs) were wifhin acceptable 
quality control limits, except as noted in below. 

TABLE 4 
Surrogate, MSIMSD, and LCS Recoveries and RPDs Out of QC Limits: V M ;  
Charleston Naval Complex, Zone F, AX 620, Charleston, SC 

70-1 30 620SB01701 Detects only -J 
MS/MSD 

Vinyl acetate 

Dibromochloromethane 130.2' 1 136.8' I 
Brornoform 167.8' I 174.6" 

I 
i 

1 , I  ,2,2-Tetrachloroethane 154.4' / 156.6' 

Acetone 70-1 30 620SBO 1 701 I Detects-J, non- 
detects-UJ 

2-Chloroethyl vinyl ether 

1200022464 Vinyl acetate 198.4* 70-130 43561003- Detects only -J 
LCS 43561007 

r 1 

I 2-Chloroethyl vinyl ether 64.8* 70-1 30 43561003- Detects-J, non- 
43561 007 detects-UJ 

1200140750 2-Chloroethyl vinyl ether 134.8" 70-130 55143006. Detects only -J 
LCS 55143001 DL, 

I 55143003DL 

I * - out of control limits I 
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Initial and Continuing Calibration Criteria 

All initial calibration criteria and continuing calibration criteria were met, except as listed in 

TABLE 5 
Exceptions to Initial Calibration Criteria and Continuing Calibration Criteria: VOC 
Charleston Naval Cmp/ex, Zone F, AOC 620, Charleston, SC 

. . . - -. . . 

I VOAB-ICAL-04/28/01,1115 1 Acetone 1 Ft2 = 0.987 43561 -All 

VOA8-CCAL-06/19/01, 
081 2 

Methylene chloride 22.8% high 43561 003 through 
43561 007 

Bromochloromethane 40.4% high 

Dibromomethane 24.1% high 

Dibromochloromethane 30.8% high 

Brornofonn 31.7% high 

VOAI -CCAL-06/14/01, I 0831 

-- 

VOA1 -CCAL-06/15/01, 
0829 

Vinyl acetate 

VOA8-CCAL-01/28/02. 
1914 

Flags were applied to the compounds in the associated samples in the following manner: 

43.4% low 43562001 

Xylenes (total) 

--- 

VOA8-CCAL-01 130102, 
0704 

When the percent Relative Standard Deviation (%RSD) or co~relation coefficient (R2) was 
out in the initial calibration, all associated samples were qualxfied. Detected compounds 
were flagged "J" and non-detected compounds were flagged "UJ", as estimated. 

a When the percent difference (%D) was low in the continuing calibration standards, 
detected compounds were flagged "J" and non-detected corn-pom~ds were flagged "UJ", 
as estimated. 

2-Chloroethyl vinyl ether 25.3% low pi 
21.8% low 43562002 

Vinyl acetate 38.1% low -1 55143001,55143002. 
551 43003 

2-Chloroethyl vinyl ether 

2-Chloroethyl vinyl ether 

Chlorornethane I 38.1% low -1 

39.9% high 

49.6% high 55143006.55143001 DL, L 551 43003DL 

Vinyl acetate 51.7% low 

Carbon tetrachloride 20.9% low 
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When the percent difference (%D) was high in the continuing calibration standards, 
detected compounds were flagged "J", as estimated. Non-detected compounds were not 
flagged. 

Internal Standard Area 
All internal standard areas were within QC limits, except as noted in below. 

TABLE 6 
Internal Standard Area out of Criteria: VOC 
Charleston Naval Complex, Zone F, AOC 620, Charleston, SC 

43561003 1 ,4-Dichlorobenzene - 53.4% low Detects-J. non-detects-UJ 

43561004 1,4-Dichlorobenzene - 51.5% low Detects-J, nondetects-UJ 
~~ - -- - - 

43561005 1,4-Dichlombenzene - 61 .I % low Detects-J, nondetects-UJ 
- 

43561006 19-Dichlorobenzene - 54.1 % low Detects-J, non-detects-UJ 
-- - 

43561 007 1 A-Dichlorobenzene - 62.5% low Detects-J, non-detects-UJ 
- - - - A - - - --- - - --. - .- - - 

Semivolatile Organic Compounds (SVOC) Analyses 
The QA/QC parameters for the SVOC analyses for all of the samples were within 
acceptable control limits, except as noted below. 

Blanks 
The SVOC target parameters detected in blank samples are listed in 

TABLE 7 
Blank Contamination: SVOCs 
Charleston Naval Complex, Zone F, AOC 620, Charleston, SC 
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If a target parameter determined to be a common contaminant was reported in a field 
sample, and the concentration was below the level determined to be due to blank 
contamination, the following actions were taken: 

If the concentration was above the reporting limit, the numeric result was unchanged, 
but it was flagged "U", as undetected. 
If the concentration was below the reporting limit, the numeric result was changed to 
the value of the reporting limit, and it was flagged "U", as undetected. 

The results qualified due to blank contamination are listed in 

Recoveries - Surrogate, MSMSD and LCS 
All Surrogate, Matrix Spike (MS), Matrix Spike Duplicate (MSD), and Laboratory Control 
Sample (LCS) recoveries and Relative Percent Deviations (RFDs) were within acceptable 
quality control limits, except as noted in below. 

TABLE 8 
Surrogate, MSNSD and LCS Recoveries and RPDs Out of QC Limits: SVOC 
Charleston Naval Complex, Zone F, AOC 620, Charleston, SC 

MStZDRM3Ml MSLZDRM3M1 
(55143003) (55143003) 

Phenol45 (surrogate) 

2.4,6-Tribromophenol f 0-123 
(surrogate) 

Detects J,  
non-detects-R 
(SVOC acid 
compounds 
only) 

1200139799 LCS CChloroaniline 0' 10-1 10 

o-Nitroaniline O* 

m-Nitroaniline 0' 

p-Nitroaniline 0 ' 

3,3'-Dichlorobenzidine 0' 

Carbazole 0' - 

55143 - All 

1 * - out of control limits i 

Note - Sample 55143003 was re-extracted and re-analyzed due to low surrogate 
recoveries with similar results. 
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Field Duplicate Samples 
All Field Duplicate Samples were within acceptable quality control limits, except as noted 
below. No flags are applied due to Field Duplicate precision. 

Benzo(b)fluoranthene and benzo(k)fluoranthene did not meet RPD criteria for the field 
duplicate pair 620SB01801/ 620CB01801 in SDG 43561 having 96.8% and 100% RPD, 
respectively. The native sample was analyzed at a 1:4 dilution and the duplicate was 
analyzed at full concentration. An internal standard associated with these two 
compounds in the duplicate sample had low recovery, which indicates a possible low 
bias to the sample results. The soil sample matrix also contributes to the difficulty of 
performing duplicate studies due to the non-homogeneous nature of the sample. No 
flags are applied due to field duplicate RPDs. 

Initial and Continuing Calibration Criteria 

All initial calibration criteria and continuing calibration criteria were met, except as Listed in 

TABLE 9 
Exceptions to initial Calibration Criteria and Continuing Calibration Criteria: SVOC 
Chafleston Naval Complex, Zone F, AOC 620, Charleston, SC 

43561 - All 

43562 - All 

MSD7-ICAL-06/12/01, 1207 

I 22.0% low I 

Benzoic acid 

Benzo(b)fluoranthene R' =0.986 

t I I 

MSD7-CCAL-06/14/01, 1 Hexachlorocyclopentadiene / 31.9% hinh 43562 - AH 

R' =0.986 

MSD7-CCAL-06/16/01, 
1341 

t 1 2-Methyl-4.6-dinitroophenol 1 26.8% high 

2-Methyl-4.6-dinitrophenoi R' =0.986 

4356 1004 through 
4356 1007 

Benzoic acid 20.4% low 

(field blanks only) 
. . - 

1553 I 

I Hexachlorocyclopentadiene 

Benzo(k)Ruoranthen 

Benzo(g,h, 1)perylene 

4-Nitrophenol 

I 

20.2% high 

22.5% high 

20.8% high 

20.2% high 

j Benzo(k)fluoranthene 22.8% high 
I 

i 

1 3,3'-Dichlorobenzidine 
I 

1 28.7% high -- 



TABLE 9 
Exceptions to Initial Calibration Criieria and Continuing Calibration Criteria: SVOC 
Charfesfon Naval Complex, Zone F, AOC 620, Charleston, SC 

Flags were applied to the compounds in the associated samples irl the following manner: 

MSD8-ICAL-01130102 

MSD5-ICAL-01128102, 191 1 

When the percent Relative Standard Deviation (O/oRSD) or correlation coefficient (R2) was 
out in the initial calibration, all associated samples were qualified. Detected compounds 
were flagged "J" and non-detected compounds were flagged "UJ", as estimated. 
When the percent difference (%D) was high in the continuing calibration standards, 
detected compounds were flagged "J", as estimated. Non-detected compounds were not 
flagged. 

-'-% 
When the percent difference (YoD) was low in the continuing calibration standards, . .urP 

detected compounds were flagged "J" and non-detected compounds were flagged "UJ", 
as estimated. 

Internal Standard Area 

3,3'-Dichbrobenzidine 

Naphthalene 

2,4-Dinitrophenol 

All internal standard areas were within QC limits except as noted in below. 

MSD5-CCAL-02/04/02, 2,4-Dinitrophenol 
0946 

3,3'-Dichlorobenzidine 

TABLE 10 
Internal Standard Area out of Crleria: SVOC 
Charleston Naval Complex, Zone F, AOC 620, Charleston, SC 

R~ =0.986 

R~ =0.985 - 
~'=0.987 

/ 43561 1 43561007 1 Perylene-dl2 - 62.2% low / DetectsJ. non-detects-VJ I 

551 43001,55143003 

551 43002 

33.9% high - 
28.1% high 

551 43002 

/ 3 -  1 55143003 Petylenedl2 - 68% low / DstectsJ. "on-detects-UJ i 
I 55143001 

Chtysene-sl2 - 57% low 

Perylene-dl2 - 69% low 

Detects-J, non-detects-UJ 1 
i 
1 



DATA QUALITY EVALUATlON SUMMARY 

Polychlorinated Biphenyls (PCBs) Analyses 
The QA/QC parameters for the Polychlorinated Biphenyls analyses for all of the samples 
were within acceptable control limits, except as noted below: 

Holding Times 
All holding times were met except for the re-extracted samples in SDG 44280 
(620SB01903RE, 620SB02003RE, and 620SB02103RE). The samples were re-extracted due to 
low LCS recoveries and blank contamination associated with the original extracts. The re- 
extractions were performed 4 days outside of the 14 day holding time. The results from the 
ori@ analysis were determined to be the better data set. No flags were applied for 
holding time since the re-extracted results were rejected in favor of the original analysis. 

Recoveries - Surrogate, MSlMSD and LCSRCSD 
All Surrogate, Matrix Spike (MS), Matrix Spike Duplicate (MSD), Laboratory Control 
Sample (LCS), and Laboratory Control Sample Duplicates (LCSD) recoveries and Relative 
percent Deviations (RPDs) were within acceptable quality control limits, except as noted in 

below. 

TABLE 11 
Surrogate, MSIMSD, and LCSRCSD Recoveriis and RPDs Out of QC Limits: PCBs 
Charleston Naval Complex, Zone F, AOC 620, Charleston, SC 

44280 1200023040 LCS I Aroclor-1260 r I I 1 32'189 1 53-116 ( 94' 1 40 ( 44280 - All I Defects-J. non- I 
1200023041 LCSD detects-UJ 

44280 

44280 

6205802003 

44280 

* - out of control limits 

620SB02103 

44280 

Tetrachloro-rn- 
xy lene 

620SB02003RE 

Decachlorobiphenyl 

Tetrach loro-rn- 
xylene 

I 

62OSBO2103RE 

L 

i 

1 1 

Decachlorobiphenyl 

Tetrachloro-m- 
xylene 

50" 1 53' 

53' 155* 

40* 1 44* 

Tetrachloro-m- 
xylene - 
Decachlorobiphenyl 

60-150 

60-1 50 

1 

55* 1 50' 

50* 142* 

35* 1 32' 60-1 50 

40* 140' 

60-1 50 

RE detects-U J 

620SB02003 
RE 

Detects-J, non- 
detects-UJ 



DATA QUAUM EVALUAllON SUMMARY 

Second Column Confirmation 

The second column confirmation percent difference ("/OD) for some detected parameters, 
exceeded the 40 %D criteria. Those results were flagged "J", as estimated. The laboratory 
reported the lower of the two concentrati dividual samples and specific 
compounds that were flagged are listed in 

TABLE 12 
Second Column Confirmation out of Criteria: PCBs 
Charleston Naval Complex, Zone F, AOC 620 Charleston, SC 



DATA QUWN EVALUATION SUMMARY 

Inorganic Parameters 

Quality Control Review 
The following list represents the QA/QC measures that are typically reviewed during the 
data quality evaluation procedure for inorganic parameters. 

Holding Times - The holding times are evaluated to venfy that samples were extracted 
and analyzed within holding times. 

Blank samples - Sample preparation, initial calibration blanks/continuing calibration 
blanks, and equipment blanks were provided for this project. Blank samples enable the 
reviewer to determine if an analyte may be attributed to sampling or laboratory 
procedures, rather than environmental contamination from site activities. 

Lab Control Sample (LCS) - This sample is a "controlled matrix", in which target 
parameters have been added prior to digestion/analysis. The recoveries serve as a 
monitor of the overall performance of each step during the analysis, including sample 
preparation. 

Field Duplicate Samples - These samples are collected to determine precision between 
a native and its duplicate. This information can only be determined when target 
compounds are detected. 

PreIPost Digestion Spike (MSIMSD) - Spike recovery is used to evaluate potential 
matrix interferences, as well as accuracy. Precision information is also determined by 
calculating the reproducibility between the recoveries of each spiked parameter. 

ICP Interference Check Sample - This sample verifies the lab's interelement and 
background correction factors. 

Initial Calibration Verification - This parameter ensures that the instrument is capable 
of producing acceptable quantitative data for the target analyte list to be measured. 

Continuing Calibration Verification - This one-point, mid-range parameter establishes 
that the initial calibration is st i l l  valid by checking the performance of the instrument on 
a continual basis. 

ICP Serial Dilution - The serial dilution of samples quantitated by ICP determines 
whether or not sigruficant physical or chemical interferences exist due to the sample 
matrix. 



DATA QUAUTY EVALUATION SUMMARY 

Metals Analyses 

The QA/QC parameters for the Metals analyses for all of the samples were within 
acceptable control limits, except as noted below. 

Blanks 
The metals target parameters detected in blank samples are listed in 

TABLE 13 
Blank Cuntamination: Metals 
Charleston Naval Complex, Zone F, AOC 620, Charleston, SC 

43561 CCB I CCB l~lurninum 

43561 CCB CCB Antimony 0.893 mg1Kg 

43561 CCB CCB Arsenic 4.08 1.02 mglKg 

43561 CCB CCB Beryllium 0.073 mglKg 

43561 CC8 CCB Cadmium 0.503 0.1 26 mglKg 

~ C B -  I I CCB I lChmrniurn 

43561 

43561 

I I I 1 

CCB 

CCB 

43561 

43561 

43561 

43561 

43561 

CCB 

CCB 

43561 

pglL 3.64 

CCB 

CCB 

1200023361 

1200023361 

43561 

CCB 

CCB 

CCB 

0.91 n-tg/Kg 43561 

I 

43561 

Iron 

Lead 

CCB CCB 

Lead D.373 mgIKg 1.865 mglKg 
- - 

I 1 

1200023361 

Magnesium 

Mercury 43561 

43561 

Silver 

CCB Sodium 

1200023361 

CCB 

15.0 

2.57 - 

CCB 

CCB 

434 

1200023361 

LB 1200023361 

1200023361 

7.61 

0.0579 - 

1200023361 

1200023361 

43561 

Potassium 

pg/L 

17.65 mglKg 

pglL 

1200023361 

CCB 

LB 

1200023361 1200023361 

3.75 mglKg 

pglt 

108.5 mgKg 

Zinc 

Magnesium 

LB 

229 

1.903 rnglKg 

1.1 3 mglKg 

17.0 mg1Kg 

4.52 

NIL 

CIS/L 

LB 

mglKg LB 

-1 1 6.2 mglKg 3.24 mglKg 

Manganese 

LB 

0.6425 mglKg 

pglL 

p@L 

Aluminum 

Calcium 3.53 

0.093 mglKg 0.465 mglKg 

Sodium 

57.25 rnglKg 

0.014 mg1Kg 

3.40 mglKg 



DATA QUAUTY NALUAWN SUMMARY 

TABLE 13 
Blank Contamination: Metals 
Charleston Naval Complex, Zone F, AOC 620, Charleston, SC 

3 I I 

43561 620EB02101 43562001 EB Barium 0.472 pgIL 0.1 18 mg/Kg 

43561 620EB02101 43562001 EB Calcium 164 pglL 41 -0 mglKg 

43561 620EB02101 43562001 EB Copper 0.884 pglL 0.221 rng1Kg 

43561 620EB02101 43562001 EB Iron 36.5 pglL 9.125 mglKg 

43561 620EB02101 43562001 EB Magnesium 35.0 pg/L I 8.75 mglKg 

43561 620EB02101 43562001 EB Manganese 4.040 pg/L 1 .O1 mglKg 

EB Nickel 4.480 pgIL 1.12 rnglKg 

El3 Sodium 67.2 pg/L 16.8 mglKg 

43561 620EB02101 43562001 EB Zinc t.480 pglL 0.37 rnglKg 
I 1 1 I I t 

50283 620EB022L1 50290001 EB Lead 2.750 

50286 620EB022LI 50290001 EB Lead 2.750 

50288 620EB022LI 50290001 EB Lead 2.750 
1 I I I 

50290 1620~602211 50290001 EB Lead 2.750 
I I I I I 

52481 CCB CCB Lead 4.10 
1 I 

52481 2200114404 1200114404 LB Lead 0.478 
I 

CCB Lead 5.12 

CCB Barium 0.788 

55T43 CCB CCB Cadmium 0.886 

55143 CCB CCB Chromium 1.09 

55143 CCB 1 1 CCB Silver 2.03 

71384 CCB CCB Lead 1.61 

I CCB llead 



DATA Q U m  EVALUATION SUMMARY 

TABLE 13 
Blank Contamination: Metals 
Charleston Naval Complex, Zone F, AOC 620, Charleston, SC 

If a target parameter was reported in a field sample, and the concentration was below the 
level determined to be due to blank contamination (5 times the concentration in the 
associated QC blank samples), it was flagged as " U ,  not detected. Initial and continuing 
calibration blanks were also evaluated for possible contaminatior~. 

CNC74 

CNC74 

The results qualified due to blank contamination are listed in 

Recoveries - M W S D  and LCS 

CCB 

CCB 

All Matrix Spike (MS), Matrix Spike Duplicate (MSD), and Labori~tory Con e (LCS) 
recoveries were within acceptable quality control limits, except a:; noted in elow. - 

TABLE 14 
MSIMSD, and LCS Recoveries and RPDs Out of QC Limits: Metals 
Charleston Naval Complex, Zone F, AUC 620, Charleston, SC 

CCB 

CCB 

43561 620SB01701 
MSIMSD 

50283 620SB03403 
MSIMSD 

CNCI SO 620S306801 1 IWMso 

0.0361 mglL Cadmium 

I 80-120 1 Antimony 1 47-9* 46.9' 

Barium ( 131'1116 1 80-120 

Chromium 

- 
0.722 

Magnesium 181'1 128' 

- - . . 

pglL 

Mercury 1 87.5' 1178.6 ( 80-120 1 

2.01 - 

Lead 

43561 - All Detects-J, non- 
detects-UJ 

43561 -All Detects only - J 

pglt 

50283 - Alt Detects only - J ---+l 

0.1005 mglL 

I ' - OU! of control limits I 

I 



DATA QUALITY EVALUATION SUMMARY 

Field Duplicate Samples 
All Field Duplicate Samples were within acceptable quality control limits, except as noted in 

below. No flags are applied due to Field Duplicate precision. 

TABLE 15 
Field Dupiicate RPDs Ovl of QC Limits: Metals 
Charlesfon Naval Complex, Zone F, AOC 620, Charleston, SC 

50283 1 6205803203 / Lead 1 1120 mglKg 1 2050 mg/Kg I 58.7' 1 35 
620CB03203 

1 * - out of control limits 1 

50286 

55785 

73061 

ICP Serial Dilution 
All Serial Dilution recoveries were within acceptable quality control Limits, except as noted 
below. 

620SB039011 
620CB03901 

The serial dilution on sample 620SB01701 in SDG 43561 had a 12.1 percent difference for 
potassium and a 15.1 percent difference for sodium, with a limit of 10 percent. All 
samples in SDG 43561 were associated with this serial dilution. All positive results for 
these analytes were qualified "J" and all non-detects were qualified "UJ". 

General Chemistry Analyses 

Lead 

The QA/QC parameters for the General Chemistry analyses for all of the samples were 
within acceptable control limits, except as noted below. 

Holding Times 

145 rng/Kg 83.2 mglKg 

1 ----- 
620SB06402 1 
620CB06402 

All samples in SDG 52481 were analyzed for pH 6 to 7 hours after collection instead of 
immediately after collection. All pH results in SDG 52481 were qualified, 'J', for holding 
h e .  

Lead 

54.2* 

620SB07403 1 / Lead 620CB07403 

14.8 mglKg 

35 

121* 60.1 mglKg 35 

2440 mgJKg 396 rnglKg 144* 35 



DATA QUAUTY EVALUATION SUMMARY 

Rejected Data 
The majority of rejected data were associated with reruns and dilutions (there can only be a 
single valid result per parameter per sample). However, there were selected results 
qualified as " R ,  rej e to associated QC parameters out of criteria. The rejected data 
are summarized in below. 

TABLE 16 
Data Qua!ifification Summary: Rejected Data 
Chadesfon Naval Complex, Zone F, AOC 620, Charleston, SC 

55143 55143001 MSLZDRMIMI SVOA 

55143 55143001 MSLZDRMIMI SVOA 

55143 55143001 MSUDRMtMl SVOA 

55143 55143001 MSLZDRM?Ml SVOA 

55143 55143001 MSLZDRMIMI SVOA 

55143 55143001 MSLZDRMlMl SVOA 

55143 155143002 I MSLZDRM2Ml 1 SVOA 

55143 55143002 MSLZDRM2Ml SVOA 

55143 55143002 MSUDRMPMI SVOA 

2-NITROANILINE 50 

3,Y-DICHLOROBENZIDINE 20 

3-NITROANILINE 50 R ug/L BS 

4CHLOROANILINE U 10 R ug/L BS 

4-NITROANILINE R u ~ R  BS 

CARBAZOLE 10 to  

2-NITROANILINE 50 50 

33-DICHLOROBENZIDINE 20 U 20 R ug/L BS 

3-NITROANILINE 50 U 50 R ugR BS 

55143002 MSLZDRM2Ml SVOA * - -  
55143 55143002 MSLZDRMPMI SVOA 

55143 55143003 MSLZDRM3M1 SVOA 

55143 55143003 MSLZDRM3Mj SVOA 

55143 55143003 MSLZDRM3M1 SVOA 

55143 55143003 MSLZDRM3Ml SVOA 

55143 55143003 MSLZDRM3Ml SVOA 

55143 1 55143003 MSLZDRM~MI 1 SVOA 

55143 55143003 MSLZDRMSMl SVOA 

55143 55143003 MSLZDRMJMl SVOA 

55143 155143003 1 MSLZDRM3MI I SVOA 

55143 55143003 MSUDRM3Ml SVOA 

55143 55143003 MSLZDRM3Ml SVOA 

55143 155143003 I MSLZDRM3MI 1 SVOA 



DATA QUAUN EVALUATION SUMMARY 

#- TABLE 16 
Data Qualification Summary: Rejected Data - Charlesfon Naval Complex, Zone F, AOC 620, Charleston, SC 

Conclusion 
A review of the analytical data submitted regarding the investigation of Zone F, AOC 620 at 

the Charleston Naval Complex, Charleston, South Caroiina by CH2M HILL has been 

completed. An overall evaluation of the data indicates that the sample handling, shipment, 

and analytical procedures have been adequately completed, and that the analytical results 

should be considered usable as qualified. 

As discussed above, there were specific results that were rejected, in which the data cannot 

be used. With the exception of these results, the validation review demonstrated that the 

analytical systems were generally in control and the data can be used in the decision making 

process. 



A
tta

ch
m

en
t 1

 - 
C

ha
ng

ed
 Q

ua
lif

ie
rs

 a
nd

 R
es

ul
ts

 
Zo

ne
 F

, A
O

C
 6

20
 - D

at
a 

V
al

id
at

io
n 

--
 .
- 

~
2

4
8

1
0

1
0

 
S

O
 

5.
8 

= 
/ 

5.
81

 
J 

IS
U 

~
H

T
 

6.
18

 
= 

6.
18

 
J 

ISU
 

H
T 
---

+ 
62

0S
B

05
70

1 
S

O
 

6.
95

 
J 

S
U

 
H

T 

,
L

e
v

-
-
 

"
-
 

.-
--

--
 

S
O
 

-- 
-
 

I 
--

 _
i
 

- 
S

O
 

1.
1 

1 
B

N
 

so
 

+
-

 
- 

- 
.

-
 

-
-
 

"- 
2.

09
 

B
N

 

S
O

 
59

.8
 

N
 

- 
so

 

.. 
-
 -
 -
 - 

- 
--
--
 

-
-
-
-
-
i 

---
-- 

i 
- 1
 

-
 --- 

I 
-1
 

1 
6.

09
 

J 
ug

lL
 

IB
 

-- 
I -

 - 
----

 
- 

----
 

0.
29

 
B

 

C
N

C
74

 
62

0V
A

00
2M

1 
5

2
4

 1 6
46

'2
 

S
O

 
0.

34
1 

B
 

i-
--
--
 

: 

M
E

T
A

L
 .

-
-

 
ls

~
6

0
1

0
 IBA

RIU
M.

 
T

C
LP

 
---
- 

C
N

C
74

 
62

0V
A

00
3M

l 
S

24
 1

 64
6'

3 
S

O
 

0.
26

 
J 

m
gl

L 
IB

 
0.

26
 

B
 

i 
I 

I 

1
~

~
~

7
4

 
~

6
2

0
~

~
0

0
4

~
1

 
!M

E
T

A
L 

!S
W

60
10

 
B

A
R

IU
M

, T
C

LP
 

-
-
-
 

S
24

16
46

*4
 

0.
21

 
B

 
0.

21
 

J 
m

g
l~

 IB
 

--t-
----
 

IM
ET

AL
 

1-------
- 

'S
W

60
10

 
B

E
R

Y
LL

IU
M

 
-- 

14
35

61
 - 

,6
20

S
B

O
l ---

- 70
1 

43
56

10
03

 
--

 
0

.2
8

5
 

B
 

0.
28

51
 

J 
rn

g
lK

g
 

IB
 

--I I 
S

O
 

1 
!M

E
T

A
L 

'S
W

60
10

 
IBE

RY
LLI

UM
 

-
 -
 - -

 -
 -- 

- 
-
 

- 
- 

0.
04

2 
B

 
0.

04
21

 
u 

h
g

l
~

g
 

B
L 

I 

1 M
E

T
A

L 
-

-
 

/S
W

60
1 

I 
0 

iB
E

R
Y

L
L

IU
M

 
--

 
S

O
 

0.
25

5 
B

 
,
 

0.
25

5:
 

J 
lrn

gl
K

g 
I

B
-

1
 

-
 

43
56

1 0
07

 
-
 
-
-
?
-
-
-
-
-
-
 

S
O

 
0.

05
4 

B
 

1 
-
+
-
-
 0.

05
4 

U
 

.- !m
g

i~
g

 /B
L

 

43
56

1 0
03

 
S

O
 

i 
T

-
-
 

I 
0.

65
5 

B
 

0.
65

51
 

J 
!m

gl
K

g 
\l

B
 
-,
 

P
 

43
56

1 
62

0S
B

01
80

1 
43

56
1 0

05
 

S
O

 
0.

09
 

B
 

0.
09

 
U

 
m

gl
K

g 
B

L 
-
-
-
-
 

- 
-
 -
--
--
 

- 
-

-
 

-- 
S
O
 

 M
ET

AL
 

+
 

- -
 - 
--

--
 

ri
w

i0
10

 
-
 - 

TC
A

D
M

IU
M

 
-- 

-- 
l M

E
T

A
L 

- -
--

--
 

---- 
W

G
 



A
tta

ch
m

en
t 

1
 - C

ha
 

7
 Q

ua
lif

ie
rs

 a
n

d
 R

es
ul

ts
 

zo
ne

 F
, A

o
c

r 
+ D

at
a 

V
al

id
at

io
n 

+
 

--
--

 A
 
--

 

I--
 
-
 

- 
M

E
T

A
L 

-
 IS

W
60

10
 

-
 --

-- 
F

H
R

O
M

IU
M

, 
-
 

- 
T

O
T

A
L 

- 

+
-- M

E
T

A
L 

,S
W

60
10

 
IC

O
P

P
E

R
 

-
"
 - 

.
-
 

.-
+
 

-- 

"
 

-- 
- 

"
 

- 
--

- 

-- 
- 

- 
-
 -
 - -

-
 -- 

-
-
 -
- 

'M
E

T
A

L 
S

W
6

0
1

0
 

'L
E

A
D

, 
S

P
LP

 .+ --.-------- -- - 
,M

E
T

A
L 

,S
W

6
0

1
0

 
-
 -
 
-
{
-
-
-
-
c
 

'L
E

A
D

 
S

P
LP

 -
 

P
ag

e 
2 

of
 1

2 



_
_
I
_
_
 

1 
I

-
-

i
d

-
-

+
 

9
0

0
 19

SE
P 

€0
8 

10
9S

O
Z9

 
19

SE
P 

W
n

lN
3

1
3

S
i 

O
10

9M
S

l 
lV

1
3

w
1

 
-
-
-
-
-
 

-
 -- 

- -
 

LO
O

 L
9S

EP
 

10
8L

00
30

Z
9 

19
SE

P 
W

fl
IS

S
V

lO
d

 1 O
LO

O
M

S
] 

1
V

1
3

W
; i
 

--
 

L 

90
0 

C
9'S

EP
i 

€0
8 

C
08

S
O

Z9
 

C9
SE

P 
W

n
lS

S
V

lO
d

i 
0

1
0

9
M

S
3

 
lV

1
3

N
1

 

+-- 

-.
 

b
d

-
-
 

--
--
--
*
 

-- 
-
 

- -
---

 
-
 

--
 

- 
.-.-
 

_
_
-
-
i
 

EO
O

EB
ZO

S 
h

~
n

3
u

3
w

 I 
L

L
P

L
M

S
~

 
IV

L
~

W
' 

-
 

--
 

- -
-
-
 

- 
N

 
19

E
'O

 
- 
-
-
 

0
s 

4
 

--
-.
- 

-
 

--
-w

 
- 

N
 

S'
PC

 
0s

 
- 

- 
-
-
 

- 
N

 
6'

E
Z 

0
s

 
90

0 
19

SE
P 

- 
----

--. 
N

 
S

6'
6 

0
s 

SO
0 

19
SE

P 
C

08
10

8S
O

Z9
 

19
5E

P
I 

-
 -
 

-.
--
--
 

0
s 

PO
O

C
9S

EP
j 

- -"-
 

-- 
--

 -
 -
 

.
 +

+-
---

 

SO
0 

19
S

E
P

 
-".-

 
P

00
19

E
6P

 
-
-
-
 

CO
O

 19
S

E
P

 
--

--
 
-
 

1 C
O

E8
PZ

S 

uo
!ie

p!
le

A
 et

ea
 - 0

29
 3

ov
 '3

 a
uo

z 
sq

ln
sa

u 
pu

e 
sJ

ey
!le

no
 p

a6
ue

q3
 - c

 ju
ac

uy
3e

uv
 



Q
ua

lif
ie

rs
 a

nd
 R

es
ul

ts
 

D
at

a 
V

al
id

at
io

n 

62
0S

B
02

00
3 

!4
42

80
00

2 

I P
C

B
 

) 
- -
 --
- -

- 
- -
. 

14
42

80
00

2 
-
-
-
 

,P
C

B
 

----* 
-
 -
 

.....
 

-
A

"
 

--
 

-
-
 
-
 

"
 

--
 
-
-
 -

 -- 
I 

-
_

A
-
 

4 

P
ag

e 
4 

of
 1

2 



- -
- 

-
 ---* 

! 
tl
 

IOZ 
i 

n 
IOZ 

~
~

l
C

l
l
~

~
3

9
0

k
l
0

1
~

3
1

~
-

~
~

 
- O

L
Z

8
M

c,
 

' 
V

O
A

S
 

-
-
 

--
 

- 
I
 

_ 
_ -

_,
 

V
O

A
S

' 
. .
- 

V
O

A
S

 
- 

--
 - -
 --

 -- 
I 

V
O

A
S

 ; 

3
M

 
-
-
 

n 
os

 
9
~

 

~
O

!P
P

!I
~

A
 

W
a 

- 0
29

 3
0v

 'A
 a

u
o

z 
sq

ns
au

 p
ue

 s
A

ay
!le

ng
 p

a6
ua

q=
) - 

1
 Ju

aw
yD

ej
qQ

 



A
tt

a
ch

m
e

n
t 

1
 - C

h
a

n
 

d 
Q

ua
lif

ie
rs

 a
n

d
 R

e
su

lts
 

Z
on

e 
F

, A
O

C
P

)
 D

at
a 

V
al

id
at

io
n 

15
51

43
 

IM
SL

ZD
RM

IM
I 1

55
14

30
01

 
W

G
 

I 
50
1 

U
 

I 
50

1 
R

 
~

Y
~

IL
 &

 
I 

I---- , S
V

O
A

 
iS

W
82

70
 

i
 

13
-N

~T
R

O
A

N
IL

IN
E

 
- 
-
 --

 - --
 

I 
--
 

-
 

--
-a

 

S
V

O
A

 
- 

--
- lS
W

82
70

 
_J

P
,6

-D
IN

~Y
R

_O
-2

-M
E

TH
Y

LP
H

E
N

O
L 

-
 

-
-

 
- 

-
 

I-
--

- 
14

35
61

 
'6

2
0

5
8

0
1

8
0

3
 

-
 - 

- -
 - 

- -
 

S
V

O
 A

 
S

W
82

70
 

f4
,6

-D
IN

IT
R

O
-2

-M
E

T
H

Y
LP

H
E

N
O

L 
14

35
61

 
'6

20
C

B
01

80
1 

--
 

-
-

 
--

- -
 -

--
 

--
 
-
 

C
-

.
.

 
.
-
-
-
I
-
-
-
 

-2
- 

--
 +

-
-
-
 

+
" -
-
-
-
-
-
.
 

--
 

- 

7
-
-
 

-
-
-
 

iS
W

8
2

7
0

 
4-

N
IT

R
O

A
N

IL
IN

E
 

S
W

82
70

 
!6

N
IT

R
O

A
N

IL
IN

E
 

" 
-
 --
 

-
 

+
 ?
- 

- - -
*
- 
- 

b)
F

LU
O

R
A

N
T

H
E

N
E

 --
 

P
ag

e 
6
 o

f 
12

 



A
tta

ch
m

en
t 

1 
- C

ha
ng

ed
 Q

ua
lif

ie
rs

 a
nd

 R
es

ul
ts

 
Zo

ne
 F

, A
O

C
 6

20
 - D

at
a 

V
al

id
at

io
n 

'4
35

61
 

~
~

Z
O

S
B

O
I 

80
3 

4
3

5
6

t 0
06

 
S

O
 

18
.8

 
J 

18
.8

 
J 

ug
lK

g 

--
--
- 

-- 
62

0C
B

01
80

1 
43

56
1 0

07
 

S
O

 
60

.8
 

J 
60

.8
 

J 
ug

lK
g 

l S
V

O
A

 
15

51
43

 
M

S
L

Z
D

R
M

IM
I 

55
14

30
01

 
W

G
 

I 
1

0
 

U
 

10
 

U
J 

ua
ll

 

S
V

O
A

 
----+ 

'
~

~
8

2
7

0
 

- '
B

E
N

Z
O

(~
,~

,~
)P

E
R

Y
L

E
N

E
 

-
 

55
14

3 
M

S
LZ

D
R

M
? M

I 
55

14
30

01
 

55
14

3 
M

S
LZ

D
R

M
2M

l 
55

14
30

02
 

-----
-- 

C
C

 
--
 

- 
C

C
 

i 
-- 

I 
-
A
 

C
C

 
I 

--
 

- 
IC

, I
S

 
-
 4 

"- 
-
-
3
 

3
 

-
 - -
--

 j
 

IC
. C

C
 

! 
I 'S

V
O

A
 

1
~

~
8

2
7

0
 

B
e

n
m

ic
 a

ci
d 

S
O

 
/ 

77
20
1 

u 
77

20
 

U
J 

l
u

g
l

~
~

 
IC

, c
c 

i 
l"
--
--
- 

l S
V

O
A

 .
 

1S
W

82
70

 
25

90
 

IC
, C

C 
B

en
zo

ic
 a

ci
d 

U
J 

lu
g

l~
g

 
7
 

--
 

- 
-
 

~
S

V
O

A
 

--
. 

- 
I~

W
8

2
7

0
 'B

en
zo

ic
 a

ci
d 

--+-- 
43

56
 1

00
7 

-- 
19

80
' 

U
J 

]u
g

l~
g

 IC
, C

C
 

I 

~
S

V
O

A
 

1
~

~
8

2
7

0
 

B
en

zo
ic

 a
ci

d 
5

0
 

R
 

ug
lL

 
S

S
 

--A 
I 

__
-, 

S
W

82
70

 
B

E
N

Z
Y

L 
B

U
T

Y
L 

P
H

T
H

A
LA

T
E

 
- 

"-- 

/ S
V

O
A

 
S

W
82

70
 

bi
s(

2-
E

T
H

Y
LH

E
X

Y
L)

 P
H

T
H

A
LA

T
E

 
43

56
1 

/6
2

0
~

8
0

1
7

0
1

 

F
V

O
A

 
S

W
82

70
 

bi
s(

2-
E

T
H

Y
LH

E
X

Y
L)

 P
H

T
H

A
LA

T
E

 
43

56
1 

62
0S

B
01

70
3 

_ __ 
iS

W
82

70
 

bi
s(

2-
E

T
H

Y
LH

E
X

Y
L)

 P
H

T
H

A
LA

T
E

 
43

56
1 

62
0S

B
01

 80
1 

1 S
V

O
A

 
-
7
 

-
 

1 SV
O

A
 

lS
W

82
70

 
bi

s(
2-

E
T

H
Y

LH
E

X
Y

L)
 P

H
T

H
A

LA
T

E
 

43
56

1 
1

6
2

0
~

~
0

1
8

0
3

 
43

56
1 0

06
 

S
O

 



A
tta

ch
m

en
t 

1
 - 

C
ha

n 
Q

ua
lif

ie
rs

 a
nd

 R
es

ul
ts

 
Zo

ne
 F

, A
O

C
 fl

 Data
 V

al
id

at
io

n 

S
V

O
 A

 
C

-
-
-
-
-
-
-
-
-
-
 

-- 
- 

* 
-
 .- 

-.
--

 
.--*

 
~

S
W

8
2

7
0

 I
 H

E
X

A
C

H
LO

R
O

C
Y

C
LO

P
E

N
T

A
D

IE
N

E
 

S
V

O
A

 
'S

W
8

2
7

0
 

!P
E

N
T

A
C

H
LO

R
O

P
H

E
N

O
L 

-*
 -
 

+
-
 -
 -
 - 
-- 
-
 -
 - 

! S
V

O
A

 - -
-- 

i~
W

8
2

7
0

 ' PE
N

T
A

C
H

LO
R

O
P

H
E

N
O

L 
.+
."..-
-- 

- 
..--

-- 
-
-
+
 

--
--

 
: S

V
O

A
 

lS
W

82
70

 
P

H
E

N
O

L 
. 

-
 - 

"
 
. 
".
""
.--

.--
.."

-i-
...

 
-.
 

-.
-.
 .. 

. .
. .

 
: S

V
O

A
 

r ~
~

8
2

7
0

 
i P

Y
R

E
N

E
 

!.-.
. 

. --
 

-
*

..
..

-
-

-
..

. 
--_

---
 

.
_

_
 

. 

;V
O

A
 

1
S

W
8

2
6

0
 

71
,l 

,I-
T

R
IC

H
LO

R
O

E
T

H
A

N
E

 ̂  

5W
Si
60
 / 
I
.
 I
.
 I
 -T

R
IC

H
LO

R
O

E
T

H
A

N
E

 
; VO

A
 

,. 
.-.

---
.- 

- -
 -
 

. .. .
. 
...
. , 

. .
 - 
.- 
- 

I ! V
O

A
 

j --
-.
. 

V
O

A
 

Is
~

8
2

6
0

 
'-

 
/ I
 .I

 ,2
.2

-T
E

T
R

A
C

H
LO

R
O

E
T

H
A

 

1 V
O

A
 

1
~

~
8

2
6

0
 

1 ,
I ,

2
,2

-f
 E

T
R

A
C

H
LO

R
O

E
T

H
A

N
E

 

iV
O

A
 

l
~

~
8

2
6

0
 

1 ,
I ,

2,
2-

T
E

T
R

A
C

H
LO

R
O

E
T

H
A

N
E

 

"
t

W
i

 
i
-
 

,2
,?

JE
T

R
A

C
H

LO
R

Q
E

T
H

A
N

E
 

i V
O

A
 

:s
w

~
~

~
o

~
,I

,~
,Z

-T
E

T
R

A
C

H
L

O
R

O
E

T
H

A
N

E
 

-
-
 -
 

--- 

I=- . .- 
. .
 .
 . A

 
-. 1
~~
82
60
 

- 
-
.
 11

 .l
 ,2
,2

-T
E

T
R

A
C

H
LO

R
O

E
T

H
A

N
E

 
.- 

: VO
A

 
7
 
-
-
4

. 
'

~
~

8
2

6
0

 
1 I
 ,I 

,2
-T

R
IC

H
LO

R
O

E
T

H
A

N
E

 
j5

51
43

 
~

M
S

L
Z

D
R

M
IM

~
L

R
 1

55
14

30
01

 
1 ;: 

1 125
00

1 
U

 
I 2
50
01
- 

R
 

1
~

~
1

~
 

i;; 
1 

'V
O

A
 - 
. 

S
W

82
60

 -
A

 [
I
 ,
l
 ,z
-T

R
IC

H
LO

R
O

E
T

H
A

N
E

 
--
-=

- 
!M

S
U

D
R

M
S

M
?

L
R

 
55

14
30

03
 

-
-

 
1 

12
50

01
 

U-j
 

-1
25

00
' 

R
 

ug
/L

 
1 

v
-
-
 

~
~

8
2

6
0

 
I I
 ,t
-D

IC
H

L
O

R
O

E
T

H
A

N
E

 
a
A

 L
-
-
,
 

--
--

t;
;;

4
3

 
_-

_-
 

M
sL

zD
R

M
IM

lL
R

 
55

14
30

01
 

W
G

 
1 2

50
0g

 
U

 
r ~

T
 

; U
Z-

F :-
 

' 
-
-
 

d
1

2
a

-
 

72
50

? 
R

 
u

g
II

 
D

L 
- 

< 

'V
O

A
 

1 S
W

82
60

 
t ,
I -

D
IC

H
LO

R
O

E
T

H
A

N
E

 
..

-.
 

J 
-
 

-
 

L
 I5
51

43
 

-.-
- 

I
-
 M

S
LZ

D
R

M
3M

l 
-
 

LR
 

L 5
51

43
00

3 
-
-
 

-
. 

--
 -.. 

-
 

1
-
 

. -
-- 

-
 -
 
- 

P
ag

e 
8 

of
 1

2 



A
tta

ch
m

en
t 1

 - C
ha

ng
ed

 Q
ua

lif
ie

rs
 a

nd
 R

es
ul

ts
 

Z
on

e 
F
, A

O
C

 6
20

 - 
D

at
a 

V
al

id
at

io
n 

--
- 

-- I i V
O

A
 

T
sw

8
2

6
0

 
. 2

-B
U

T
A

N
O

N
E

 (
M

E
K

) 

~"
oA

' 
,I 
-
 

.A
 Is

w
8

2
6

0
 

-- 
i2

-B
U

T
A

N
O

N
E

 (
M

E
K

) 

V
O

 A
 

.
.

_
 

- 1
S

W
82

60
 

2-
B

U
T

A
N

O
N

E
 (

M
E

K
) 

-
-

 
- 

V
O

 A
 

'S
W

82
60

 
2-

B
U

T
A

N
O

N
E

 (
M

E
K

) 
I--- 

-
-
A

 
-
-
-
+

 
--

--
*-

 

I V
O

A
 

!S
W

82
60

 
!2

-~
h

lo
ro

e
th

~
l 

vi
ny

l e
th

er
 

I. 
--

 
-
 

V
O

 A
 

-
 !

~
~

8
2

6
0

 
t 
-
-
-
-
 

2-
C

hl
or

oe
th

yl
 - 
vi

ny
l 

-- 
et

he
r 

r 
- 

.-
 

!
~

~
8

2
6

0
 

2-
C

hl
or

oe
th

yl
 v

in
yl

 e
th

er
 

V
O

 A
 --
 

--- 
'V

O
A

 
. 

-
i
-
-
-
 

1
~

~
8

2
6

0
 

2-
C

hl
or

oe
th

yl
 v

ln
yl

 e
th

er
 

3 
V

O
A

 
-
 -

 
a
 

!Sw
826

0 2
-C

hl
or

oe
th

yl
 v

rn
yl

 e
th

er
 

t- 
'V

O
A

 
--

 
S

W
82

60
 

i2
-C

hl
or

oe
th

yl
 v

in
yl

 e
th

er
 

&
-
 

: 

,V
O

A
 

- 
'J

W
8

2
6

0
 

-_
 

_ 
A

II
_

_
_

_
II

~
I_

_
 

1
2

-~
h

lo
m

e
th

~
l 

vi
ny

l e
th

er
 

--
 
-
-
 

-
c
 



?
-
-
 

-- 
-- 

2
1

 lo
 0

1
 a

6e
d

 
--
 

-
-
?
 

- 
- 
--
 

-- 
--

 
-,
- 

--
- 

T
"

 
I 

ia
 

i1
6

n
; 
H
 

io
os

z~
 7-

 n 
ro

os
t i
 t3

M
-r

-^
--

 I
O

O
E

P
C

S
S

] 
a

i~
w

 
rw

tla
ns

w
i 

G
P

LS
S

I 
~

N
~

~
A

H
G

IO
~

O
~

H
~

I~
-z

1
 

~
-s

!3
1

 0
9

~
8

~
s

~
 

V
O

A
 

I 
ia

i 
i1

6
n

l 
tl
 

lo
os

z~
 i 

n 
IO

O
SZ

C 
i 

3
~

 
j 

V
O

A
 ~ 

la
! 

11
6n

i 
tl
 

~O
O

O
G

Z 
I 

n 
~O

O
O

G
Z 

! 
3

~
 

i 
E

O
O

E
P

IS
E

~ 
H

~
C

W
E

W
~

~
C

IT
~

S
W

~
 

C
P

C
G

S
I 

3
~

~
~

1
3

0
t1

0
1

f.
1

3
~

 
O

~
Z

~
M

S
!

 
V

O
A

' 

; -
 

i1
6n

l 
tl
 

IOO
SZC

 j n 
~

O
S

Z
I 

j E
)M

 
LO

O
E

P
IS

S
 1 wc

w
 

rw
tla

zi
sm

 j 
E

P
C

S
~

; 
. 

- 
3

~
3

t
~

3
0

0
t

1
0

1
~

3
j 

0
9

~
8

~
~

1
 

+
- 
-
 * 

V
O

A
' 

i 
-- 

1/
6n

 
tl
 

OO
SZ

C 
fl
 

,O
O

sZ
L 

3
M

 
1 

EO
O

EP
LS

G
 
W
 L

W
E

W
H

aZ
lS

W
 

E
P

lS
S

l 
X

ll
tr

O
lH

3
V

tl
l3

1
 N

O
B

H
V

~
~

 
O

9Z
8M

S
I 

V
O

A
 

--.-
 

m
+-""

"-----$
-.---- 

-
' 

3a
ld

11
1~

la
 

N
O

W
V

~
 

O
~

Z
~

M
S

~
 

. 
. 

- 
--I

---
-# 

V
O

A
; 

+
-
-
 
."
. 

. 
.. 

3
a

1
3

in
s

1
a

 ~
o

a
a

v
3

 o
g

z8
i$

- 
-

F
 . 

-
4
.
-
 

.; 
.
 

V
O

A
 ; 

3
N

V
H

1
3

~
0

~
0

t1
8

1
 0

9
Z

8
M

S
 i 

V
O

A
 

.-
 - 
I

-
 

-
3

 , 
-- 

--_ 
--

 __
 

-"
 
*

-
-

-
-

.
.

-
-

 
1
 

k
- 
-
 

I 
L
O
O
E
P
C
G
G
~
-
~
~
L
~
~
C
W
~
~
Z
~
S
W
~
 

C
VL

PB
, 

3N
V

H
l3

P
4O

W
O

tlH
 I 

0
9

Z
8

M
S

f 
V

O
A

 
-
 - -
 - -
 . -
 - +

 
8. 
-
 .
.-
--
-.
.-
 

1 

-.- 
-_

__
- 

__
 W

tl
O

JO
W

O
tl

B
~

 
0

9
2

8
~

~
 

[ 
V

O
A

 1 
1 

- 
-.--

 
"i
 

W
~

O
~

O
W

O
H

~
 

1 
0

9
1

8
M

S
 j 

V
O

A
I 

L---
 

--
 - 

-
e

l
l
-
-
 
1
 --
-&

.A
 

- 
- _

.
 

-
 - 

1 
,a

( 
~

tf
in

i t
l 

IO
OS

ZC
 

i n
 

io
o~

zr
 i 

S
M

 
Lo

oE
P

rs
si

 
Y

T
 L

A
 L

A
Y

~
Z

~
S

Y
U

; C
p

&
--

 
~

N
V

H
~

~
W

O
Y

O
~

H
~

I
C

I
O

W
~

Y
~

 
-6

%
~

:'
 

V
O

A
 I 

n 
lo

o~
zr

 1 
o~

 
/ 

-
 3

~
3

~
~

3
8

1
 

0
9

1
8

M
S

?
 

---
-- 

V
O

A
 

p
- 

- 
--

A
 

n 
jo

os
zr

 
I 

9
M

 
I 

-
-
-
-
I
 
--
--
--
--
 4
 -
 
+

 --
 

--
- 

3
N

3
Z

N
3

8
1

 
0

9
2

8
M

S
 

-
 ---* 

V
O

 A
 

3
 

10
00

22
9 

1 
E
IM

 
-
-
 

3
~

0
1

3
3

~
1

 
09

28
M

S
1 

---
-- 

-
 --

- 
V

O
A

 

-
. 
.. 
_
l
_
l
l
_
l
l
l
-
 

-
-
1
 

- 
- 

-----
- 

LO
O

 C
~

S
E

*
~

 
- 

f
"
 

--
 -

 
V

O
A

 I 

1 
r 

~
~

€
9

 
f 

= 
iP

'E
9 

O
S

 
f 

3
N

0
1

3
3

V
 

0
9

t8
M

S
 

' 
-
-
-
t
-
-
-
'
 

, 
-
 -.

 
--

- 
- 
-
 -
 - -

 - -
 --

 -
 -
-
 

V
O

A
' 

i - 
= 

S
'E

E
 

0s
 

3
N

0
1

3
3

V
 

0
9

Z
8

M
S

 
I
_
_
_
r
 

i 
'
 

la
 

l/
E

n
I 

tr 
0

0
0

~
2

 
n 

~
O

O
O

~
Z

 1 
3

~
 

E
O

O
E

P
LS

S
~ t
i1

 C
W

E
W

H
Q

Z
~

S
W

 
1 

€P
IG

S
/ 

()1
Q

lW
) 3

N
O

N
tl

lN
3

d
-Z

-l
A

H
1

3
N

-P
, 

0
9

Z
8

M
S

j 
I
 

V
O

A
, 

! 
/ 

0
0

 fl 
o

o
z

 
9

 
,

-
~

~
L

~
~

€
~

~
~

~
~

 
kllrw

~Wtl
aZlsw

i 
€

V
L

~
G

I 
ilN

O
N

V
L

N
3

d
-2

-1
A

H
lW

-P
 

0
9

Z
8

M
S

 
V

O
A

~
 

,,(
bf

Jl
W

) 
- 

7/
B

n 
tl
 

oo
os

z 
n 

oo
os

z 
o~

 
-- 

EO
O

EQ
C

SS
 ~

i
 

lw
cw

tla
ns

w
 

E
P

C
S

S
 --

- 
3

N
O

N
W

3
H

-Z
 

0
9

t8
M

S
 

V
O

A
 

7
-
 

i 
la

 
it

6
n

 
tl
 

oo
o~

z 
I 

n 
oo

os
z 

9
~

 
LO

O
E

V
C

S
S

 t
li

lw
~

w
a

a
n

sw
 

E
P

LS
S

 
3N

O
N

V
X

3H
-Z

 
0

9
~

8
~

~
1

 
I 

V
O

A
 r 

U
O

!P
.P

!I~
A

 w
a

 {J
 3

ov
 

au
oz

 
sl

jn
sa

d 
pu

e 
sA

ag
!te

no
 

u
ey

t)
 - 

1 
~

u
a

lu
q

~
e

~
lv

 



A
tta

ch
m

en
t 

1
 - 

C
ha

ng
ed

 Q
ua

lif
ie

rs
 a

nd
 R
es
ul
ts
 

Zo
ne
 F

, A
O

C
 6

20
 - 

D
at

a 
V

al
id

at
io

n 

; V
O

A
 

1
~
~
8
2
6
0
 ITE

TR
AC

HL
OR

OE
T HY

LE
N

E
(P

C
E

) 
15

51
43

 
~

M
S

L
Z

D
R

M
~

 
.
 
-
-
 M
I 

LR
 k

4
3

0
0

1
 

-
 --
 
-
 -
 

1 
W

G
 

1 
12

50
0I

 .
 - u

 --
 1 

12
50

0/
 -
 

R
 

&
 



Q
ua

lif
ie

rs
 a

nd
 R

es
ul

ts
 

D
at

a 
V

al
id

at
io

n 

'V
O

A
 

L 
_ 

I
_
 

k
~

8
2

6
0

 
__ 

/V
in

yl
 a

ce
ta

te
 

V
O

A
 

L
 

-
 

-
 

, V
O

A
 

-- 
-
k
-
 

-*----- 
I
-
-
-
 

- 
- -
-
-
i
-
-
-
-
 

- 
- 

V
O

A
 - 

V
O

 A
 

-
-
 

iS
W

82
60

 
IX

Y
LE

N
E

S
, T

O
T

A
L 

.-
--

 "
-

 i 
-
-
 

- 
-

-
 

P
ag

e 
12

 o
f 

12
 



C
ha

r?
" 

- ;
 C
u

st
o

d
y/

 L
ab

o
ra

to
ry

 A
n

al
ys

is
 F

o
rm

 
La

b 
B

at
ch

lS
D

G
 ID

: 



C
O

C
 T

ra
ck

in
g 

#
: 2

66
20

-1
00

20
1-

01
 

pa
ge

 1
 o

f 4
 

C
H

ZM
 H

IL
L 

C
ha

in
 o

f C
us

to
dy

/ L
ab

or
at

or
y 

A
na

ly
si

s 
Fo

rm
 

h
b

o
n

ta
y

: 
G

E
L 

P
ro

je
ct

 N
am

e:
 

(S
lte

 N
am

e:
 

I 
I 

C
ha

rl
es

to
n 

N
av

y 
C

om
pl

ex
 

f 
Zo

ne
 F

, A
O

C
 6

20
 

I 

1 
A

dd
ns

r:
 

G
N

V
: 3

01
 1 

S
W

 W
ill

is
to

n 
kd

.,
 G

ai
ne

sv
ill

e,
 F

L 
32

60
5 

I F
 

P
ro

je
ct

 N
um

bo
r:

 
15

88
14

.P
M

.0
4 

pr
oj

ec
t M

an
ag

er
: 

To
m

 B
ei

se
VA

TL
 

A
TL

: 1
1 5

 P
er

im
et

er
 C

en
te

r P
la

ce
 N

E
, S

u
b

 70
0,

 A
tla

nt
a,

 G
A

 3
03

46
42

78
 

z 
S

en
d 

R
ep

or
t T

o:
 

se
e 

la
st

 p
ag

e 
of

 C
O

C
 

lE
DD

:( 
~

~
~

f
o

r
r

n
a

t
 

I 
1
 

I 
I 

I 
I 

S 

TA
T:

 
I-Q

TA
T-

7 

Le
ve

l: 
Le

ve
l 3

 

W
p

th
 

D
a

b
 &

 T
lm

r 
U
 

,S
am

pl
e 
ID
 

S
am

pl
e 

D
es

tr
lp

tlo
n 

b
g

ln
 

En
d 

C
o

llr
o

tr
d

 
M

~
M

X
 I
 

6
 

S
am

pl
ed

 B
y.
 D

w
Q

l G
at

- 
D

de
/T

lm
e:

 
A

s 
N

ot
ed

 

R
m

rk
w

: 
* 

W
ol

d 
SP

LP
 --

 sa
m

pl
es

 f
o
r 

SP
LP

 w
ill

 b
a 

se
le

ct
ed

 b
as

ed
 o

n 
so

iI 
n

tu
lt

s
 

7
 

1 
l

~
d

d
 

S
P

LP
 

I 
l

~
d

d
 

S
P

LP
 

I 

ta
b

 B
at

ch
lS

D
G

: 

50
 ag

b
 /$

0;
1g

3 
A

 
50

aa
gi

 S
O

A
~

~
C

 

.G. E 0 V
 .- 

x-
+

 x
i

 x 
I x

 
~

H
M

 SP
LP

 
I 

S
O

~
.

~
O

/
S

~
A

~
~

 
0
 

C
om

m
en

ts
 

.
 

X
 - 

X
 

H
oi

d 
S

P
LP

 

X
 -
'
 

X
 

H
dd

 S
P

LP
 

x, 
X

 
H

ol
d 

S
P

LP
 

.$
 s F
 

xf
j 

I 
X 

1 
H

ol
d 

S
P

LP
 

A
 

r
f

 

X 
-. 

x -1
 

A
ug

er
 R

ef
us

al
 

X
' 

X 
1 

H
d

d
 S

P
LP

 

x 
*-x

c 
X

C
 

X+
 

H
d

d
 S

P
LP

 

x 
d-

x-
 

x-
 

x
j

 
A

ug
er

 R
ef

us
al

 
*
 

D
a

tf
lm

e
 
/a
 //

 -0
//
/-
%2
 

?s
ll

na
uh

hd
 b

v:
 

Sh
ip

pe
d 

V
ia

: 
U

P
S

 
Fe

dE
x 

H
an

d 
O

th
er

 T
ra

ck
in

g#
: 

Te
m

pe
ra

tu
re

: -
 -
 

R
ec

 
^E

xc
ep

tio
ns

: 



3
e
 2

 o
f 4

 

La
b 

B
at

ch
IS

D
G

: 

C
om

m
en

ts
 

H
ol

d 
S

P
LP

 

A
ug

w
 R

ef
us

al
 

H
d

d
 S

PL
P 

H
dd

 S
P

LP
 

H
d

d
 S

P
LP

 

H
d

d
 S

P
LP

 

H
d

d
 S

P
LP

 

H
d

d
 S

P
LP

 

H
dd

 S
P

tP
 

- 
H

dd
 S

P
LP

 

H
old

 S
P

LP
 

H
ol

d 
S

P
LP

 

H
ol

d 
S

P
LP

 

H
d

d
 S

P
LP

 

H
d

d
 S

P
LP

 

H
d

d
 S

P
LP

 

H
ol

d 
S

P
LP

 

C
H

~
 

H
IL

L
 C

ha
in

 of
 C

us
to

dy
/ L

ab
or

at
or

y 
A

na
ly

si
s 

Fo
rm

 

S
m

p
M

 By
: 
D
m
 

G
at

es
 

D
.t

d
n

m
e 

A
s 

N
ot

ed
 

R
el

in
qu

is
he

d 
by

 
Dn

m
m

. 
/o
 gw

4
5

fi
 

~
d

d
1u

o
n

d
 S
rm

p
lw

rR
m

h
-g

h
n

d
y,

 
\
 

,
 

D
d

m
e

 /a
/&

/ 
/i

t 
/ 
5
.
 vs

 RdV
~

u
le

d
 

b
y

 
D

o
tf

l~
fn

~
 

\
 

~
~

~
.
l
m

d
 

B
Y 

D
m

td
ir

ne
 

S
hi

pp
ed

V
ia

 
U

P
S

 
Fe

dE
x 

H
an

d 
O

th
er

 T
ra

ck
in

g#
- 

~
m

rr
k
r.

 
" 

H
ol

d 
SP

LP
 --

 sa
m

pl
es

 f
or

 S
PL

P 
wi

lt 
br

 s
rl

rc
td

 b
as

ed
 o

n 
to

il 
rr

ru
lt

s 
Te

m
pe

ra
tu

re
 

R
ec

ei
pt

 E
xc

ep
tio

ns
: 

ZG
62

0-
10

02
01

-0
1 

-
 

I t 

#:
 

C
O

C
 T

ra
ck

in
g 

~
.b

o
m

to
y

: 
G

EL
 

if! 
Z 

Pr
of

ac
t N

am
r: 

S
lte

 N
am

e:
 

9 
C

ha
rle

st
on

 N
av

y 
C

om
pl

ex
 

Zo
ne

 F
, A

O
C

 6
20

 
e O 

O
 

ID
 

?
 

t
l
 

P
ro

je
ct

 N
u

m
kr

: 
15

88
14

.P
M

.0
4 

TA
T:

 
I-Q

TA
T-

7 
7

 
.- 

~
ro

je
c

t M
am

g
er

: 
To

m
 B

ei
se

U
A

TL
 

L
O

W
!:
 

Le
ve

l 3
 

a 
O

w
: 3

01
 I
 S
W

 W
il

li
i &

., G
ai

na
sv

ill
e,

 F
L 

32
60

5 

Dm
pt

h 
D

at
a 

&
 T

lm
e 

S
am

pl
e 

b
rr

cd
p

ti
o

n
 

a
m

p
le

 ID
 

/
 
62
0S
B0
31
01
 

F6
20
SB
03
 1 

W
2
0
S
B
0
3
 10
3 

F6
20
SB
03
 1 

*
 

/
 6
20
SB
03
20
1 
/
{
 

F6
20
SB
03
2 

62
0S
B0
32
03
 I
 

F6
20
SB
03
2 

f
l
 6

2
0
~
~
0
3
2
0
3
~
 
F6
20
SB
03
2 

/
 6
20
SB
03
30
1 

I ,
 

F6
20
SB
03
3 

w
i

n
 

0
 

2 0
 

2 2 0
 

2 0
 

2 2 2 0
 

2 0 2 0 2 0
 

2 0 0 

/
 6
2
0
~
~
0
3
3
0
3
~
,
<
 

/
 ,
 62
05
80
34
01
 /

I 
J
 
62
0S
B0
34
03
 
12
 

62
0S
B0
34
03
MS
 

62
0S
B0
34
03
SD
, 

/
 6
20
SB
03
50
1/
/ 

6
2
0
~
~
0
3
5
0
3
/
 

/
 6
20
SB
03
60
1 

/(
 

62
0S
B0
36
03
 /
 /
 

62
0S
B0
37
0 1

 /
' 

62
0~
~0
37
03
//
 

62
0~
80
38
01
" 

~
6
2
0
5
8
0
3
8
0
3
 1
 

~
6
2
0
S
8
0
3
9
0
1
 ' 

/
 
62
OC
B0
39
01
 

J 

F6
20
SB
03
3 

F6
20
SB
03
4 

F6
20
SB
03
4 

F6
20
SB
03
4 

F6
20
SB
03
4 

F6
20
SB
03
5 

F6
20
SB
03
5 

F6
20
SB
03
6 

F6
20
SB
03
6 

F6
20
SB
03
7 

F6
20
SB
03
7 

F6
20
SB
03
 8 

F6
20
SB
03
8 

-
 

F6
20
SB
03
9 

F6
20
SB
03
9 

E
nd

 

1 3 1 3 3 1 3 1 3 3 3 1 3 1 3 1 3 1 3 I 1
 

C
o

llr
ct

rd
 

io
l~

o
ro

l 11
21

0 

N
o

S
m

p
k

 

10
11

W
D

l/
l2

m
 

10
/1

0/
01

11
22

5 

10
11

W
01

11
22

5 

1w
10

10
?

11
z3

0 

iw
10

/0
11

12
35

 

10
1l

O
M

11
12

40
 

10
/1

0/
01

 1
12

45
 

10
11

0M
11

12
45

 

10
11

0~
01

11
24

5 

10
11

W
01

1t
25

0 

10
llo

m
11

 1
25

5 

10
/1

W
01

11
35

0 

lO
/iO

/O
1/

13
55

 

iW
1

~
1

/1
4

0
0

 

lo
l1

o
lo

l1
14

05
 

- 

lo
/lo

/O
l 

11
41

0 

IW
10

/0
1/

14
15

 

10
11

01
01

 1
14

20
 

1
o

l1
0

1
0

tl
la

o
 

M
m

M
x 

SO
 

SO
 

so
 

SO
 

S
O
 

SO
 

SO
 

SO
 

S
O
 

SO
 

S
O
 

SO
 

SO
 

S
O
 

SO
 

S
O
 

S
O
 

so
 

S
O
 

so
 

SO
 

a
 

2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 

X
'-

 
X

- x"
 

X
-.

 
X

- 

X
r

 
X

--
 

X
' X-
-- 

xR
 

X
--

 
X 

- 
X

"
 

X
+

 
X

--
 

X, xf W
' 

x'-
 

X
' 

X' 

x X 
-. 

X' X
 X
 

X
p

 

X
- 

X
-

 
X

d
- 

'
 

X
'

-
X

~
 X

-
 

x 

X
--

 
X

--
 

X
 - 

X
 

X
 

X' X
 

X
 ''
 

X
 X
r

 



pa
ge

 3
 o

f 4
 

La
b 

B
at

ch
IS

D
G

: 

C
om

m
en

ts
 

~
d

d
 

S
P

LP
 

 o
ld

 S
P

LP
 

H
ol

d 
S

P
LP

 

H
ol

d 
S

P
LP

 

H
d

d
 S

P
LP

 

H
ol

d 
S

P
LP

 

 o
ld

 S
P

LP
 

H
ol

d 
S

P
LP

 

~
d

d
 

S
P

LP
 

 o
ld

 S
PL

P 

~
d

d
 

SP
LP

 

H
ol

d 
S

P
LP

 

H
ol

d 
S

P
tP

 

H
ol

d 
S

P
LP

 

H
O

I
~

 SP
:P 

E
B

 

EB
 

E
B

 

Q
-/

/-
&

{/
&

I 
J
 

~
d

d
lt

k
n

d
 s
a

n
p

l
s

n
e

d
 

/
 

,
 

R
ec

0I
w

dB
yL

.b
' 

W
c

 
&

4
/ 

D
o

 
/ 

fi
 5

 R
d

~
U

~
h

d
 

by
 

D
at

sT
T

ie
 

~
e

~
c

e
b

e
d

~
y

 
~

l
t

~
e

 
S

hi
pp

ed
 V

ia
: 

U
P

S
 

Fe
dE

x 
H

an
d 

O
th

er
 T

ra
ck

in
g#

. 
R

m
m

: 
H

old
 S

W
 --

 rctm
pl

m
s 

fo
r 

SP
LP

 w
ill

 b
e 

sd
ec

tr
d 

b
a

d
 on

 s
oi

l r
es

ul
ts

 
Te

m
pe

ra
tu

re
. 

C
H

2M
 H

IL
L 

C
ha

in
 o

f C
us

to
dy

/ L
ab

or
at

or
y 

A
na

ly
si

s 
Fo

rm
 

C
O

C
 

h
b

o
n

tw
y

. 
G

E
L 

k 
R

e
je

ct
 N

am
e:

 
@ 

8 
a 

C
ha

rle
st

on
 N

av
y 

C
om

pl
ex

 
Z

on
e 
F,
 A

O
C

 6
20

 
TA

T:
 

0
 

z 
W

w
t 

N
um

bs
r: 

15
88

14
.P

M
.0

4 
1 -

Q
TA

T-
7 

8 
0
 

F
 

7
 

r
I
 

PI
O

Jv
et

 M
an

ag
er

: 
To

m
 B

ei
se

llA
TL

 

G
W

 30
1 1

 S
W

 W
ill

is
to

n 
R

d.
, G

ai
ne

sv
ill

e,
 F

L 
32
60
5 

A
TL

: 
t 1

5 
P

am
et

er
 C

en
ar

 P
la

ce
 N

E
, S

u
b

 70
0,

 A
tla

nt
a,

 O
A

 3
03

46
12

78
 

w
 

S
en

d 
m

p
o
rt 

TO
: 

se
e 

la
st

 p
ag

e 
of

 C
O
C
 

I 
C

N
C

 fo
m

at
 

Tr
ac

ki
ng

 

f
i
z
~
f
i
 

S
am

pl
e 

ID
 

/6
20

5~
03

90
3 
/
 

/6
20

3~
04

00
1/

 
/' 
62
0S
B0
40
03
 /
 

f
 6

20
~~

04
10

1'
2 

/
 6

20
S8

04
10

3 
,
 

' / 
62

O
SB

04
20

 1 H
 

-
 62

0
~

~
0

4
2

0
3

/\
 

V
 

4
2

0
S

B
0

4
3

0
1

 /
-
 

fi
Z

O
SB

04
30

3 
J
 

f6
2

0
~

~
0

4
4

0
f /
 

/6
20

SB
04

40
3/

 
/6

20
SB

04
50

r 
/
 

f6
20

SB
04

50
3 

/ 
/
 6

2
0

~
~

0
4

6
0

1
.~

 
~6

2O
S

B
O

46
03

 /
 

#:
 

D
.p

ih
 

, 
D

a
b

 &
 T

lm
e 

S
am

pl
e 

D
es

cr
ip

tio
n 

B
ng

ln
 

E
nd

 
C

ot
le

et
ad

 

F
62

0S
B

03
9 

2 
3 

10
1l

om
11

14
25

 
SO

 
2 

X
I

 
X

 

ZG
62

0-
10

02
01

-0
1 

- 

D
at

ar
r"

ne
 

F
62

0S
B

04
0 

F
62

0S
B

04
0 

F
62

0S
B

04
1 

F
62

0S
B

04
1 

F
62

0S
B

04
2 

F
62

0S
B

04
2 

S
m

p
M

 B
y 

D
m

yl
 G

at
as

 
D

d
d

n
m

s 
Am

 N
ot

ed
 

R
el

ln
qu

is
hd

 b
y

 
-
 

0 2 0 2 0
 2 

1 

3 
2 

I
 

/6
2O

C
B

04
60

3 
/
 

+
 
62
0E
B0
22
L1
 

62
0E

B
02

3L
 1 

62
0G

W
00

2L
l 

--6
2O

G
W

O
O

4L
l 

A
 6

2O
EW

O
O

X
I 

F
62

0S
B

04
6 

F6
20

E
B

02
2 

F
62

0E
30

23
 

-
-
-
-
-
 

F6
20

G
W

00
2 

F6
20

G
W

00
4 

F6
20

E
W

O
Q

2 

1 3 1 3 1 3 

io
!i

o
lo

lr
ls

a
o

 

10
/1

0/
01

 1
16

00
 

I
 01
1 1

/0
1 

I 
10

30
 

10
/1

1/
01

 1
 lt

2
5

 
1 

10
ll

l/
O

l 1
10

35
 

F
62

0S
B

04
3 

F
62

0S
B

04
3 

F
62

0S
B

04
4 

F
62

0S
B

04
4 

F
62

0S
B

04
5 

F6
20

SB
04

5 
F

62
0S

B
04

6 
F6

20
 S

B
04

6 

I
 

3 1 3 I
 

3 1 3 

0
 

2 0 2 0
 

2 0 2 

10
11

O
rn

~
1~

43
0 

1O
llO

10
1 1

74
35

 

lO
/lO

/O
l 1

14
40

 
-
 

~
0

/
0

1
/

1
4

4
~

 

1
0

fi
0

m
l/

1
4

5
0

 

fw
10

10
11

14
55

 

SO
 

SQ
 

S
Q
 

W
G

 
W
G
 

W
Q
 

10
1l

O
lO

l1
15

00
 

lo
r1

#
0

il
l5

0
5

 

10
11

0/
ol

 l 
15

10
 

10
11

01
01

11
51

5 

10
11

01
01

 1
1,

52
0 

10
11

0/
01

11
52

5 

10
11

0~
11

15
36

 

10
/f0

10
11

15
40

 

SO
 

So
 

SO
 

S
O

-2
 

SO
 

SO
 

1
 

SO
 

SO
 

SO
 

SO
 

SO
 

SO
 

SO
 

SO
 

2 2 2 2 2 

X
/ 

2 2 2 2 2 2 2 2 

x
A

 
X

- 

X 
*
 

XA
' 

X'
- 

x x 
-
-
-
-
-
-
-
-
-
-
-
 

X X
 x 

X X
 X 

-
x

~
~

-
~

-
~

-
 

X
 

X X
 

X
, 

X
' 

X 
"
 

X
x

 
X

--
 

X'
. 

X
/

 
X

A
 

x x X x
, 

-
 

X
" 

X
 

X X X X X
 

-
. x 



C
H

~
 

;IL
L 

C
h

ai
n

 o
f 

C
u

st
o

d
y/

 la
b

o
ra

to
ry

 A
na

ly
si

s 
F

o
rm

 
C

O
C

 T
ra

ck
in

g 
#.

 Z
F

62
0-

11
20

01
-0

1 
, 

.e 
1 

of
 2
 

La
b 

B
at

ch
fS

D
G

: 

n
.ld

l, 5
~

4
8

jq
5

 

&
N

l
d

f
l

9
4

 

C
o

m
m

en
ts

 

E
B

 

La
bo

ra
to

ry
: 

G
E

L 
P

ro
je

ct
 N

am
e:

 C
h

ar
le

st
o

n
 N

av
y 

C
om

pl
ex

 

I I 

S
am

pl
ed

 By-- 
o

at
m

im
e 

//
 -
2L
 -d

/ 

S
ite

 N
am

e:
 

Zo
ne

 F
, A

O
C

 6
20

 

l
 

A
dd

~h
on

af
 S
am

p
kr

s 
/
 

R
ec

ei
ve

d 
By
 L

ab
 

D
at

eA
~

m
e 

//
-A

d 
- d/

 
/6
 / 
0
 

R
el

in
q

u
~s

h
ed

 by
 

D
a

tf
li

rn
e

 

R
ec

et
ve

d 
6y

 
D

a
tf

l~
m

e
 

S
hi

pp
ed

 V
ia

 
U

P
S

 
Fe

dE
x 

H
an

d 
O

th
er

 
T

ra
ck

~
ng

# 
?e

rn
ar

ks
 

Te
m

pe
ra

tu
re

 

R
ec

e~
pt

 E
xc

ep
t~

on
s.

 

R
el

in
q

u
~s

h
ed

 by
 

P
ro

je
ct

 N
um

be
r:

 
15

88
14

.P
M

.0
4 

P
ro

je
ct

 M
an

ag
er

: 
To

m
 B

e
ls

e
ll

A
T

t 

I 

D
a

td
ir

n
e

 /
I-
 2
 6

 -~
i/

/h
/d

 

- e F
 e

 
TA

T:
 

f -
Q

TA
T-

7 

L
ev

el
: 

Le
ve

l 3
 

a - o
 

- r a E 8 '5
 

at
 

_
-z

 

2
 

2
 

2
 
2
 
2
 

3
 

2
 

2
 

?'
I '-
a
 

I I 1 

a 3 

2 5 

G
N

V
 3

01
 1

 S
W

 W
ill

ls
to

n 
H

d 
, G

a~
n

es
v~

lle
, 

FL
 3

26
05

 

--
 

-
-
-
-
-
 

0
5

 

=-
 

p
g
 

g C r, =
 8 X 

8 

m
 

7
 

6
B

S
 

6
 

n
~

 - -
 

t 

x 
. 

X
- 

-
a

 
5 

x.
 

X.
 x
. 

X.
 

-
 

A
T

L
 1

15
 P

er
m

et
er

 C
en

te
r 

P
la

ce
 N

E
, S

ui
te

 7
00

, 
S

en
d 

R
ep

or
t T

o:
 

se
e 

la
st

 p
ag

e 
of 

C
O

C
 

( 

X 
I 

a
 

v
 

- ."
. 

4
f

9
b

 
3

~
4

~
 

a
-
 

k
g

g
g

 
V

) 
- x
. 

X
.

l
 

X
-

' 

x X
. 

X
"4

 

x"
' 

- 
g

s
 

g 5
 

3 3
 x X
.

 

X
. 

X
* 

X
. 

X
. 

X
. 

X
. 

X
. x
..

 
x 

. 

X 
. 

X
-

 

A
tla

nt
a,

 G
A
 3

03
46

-1
27

8 

S
am

p
le

 ID
 

1 

h
 

z
 

* - 

s g " $ $ f x 
. 

X
. 

X
-

 

C
N
C
 fo

rm
at

 
D

at
e 

&
  
T

I^
 

C
o

lle
ct

ad
 

/j
-~

~
-o

l/
/$

')
0

 
-

5
 

[/
/-
2&
b&
//
~5
0 

//
-~

L
-o

~
/s

o
 

I
 

I
 

- 
8
 

//
-7

~
-0

//
3

3
0

 
,

Y
.

~
~

-
O

~
/

I
~

,
~

S
S

O
 

M
at

ri
x 

so
 

S
O
 

S
O
 

S
O
 

S
O
 

S
O
 

Sa
m

pl
e 

D
es

cr
ip

tio
n

 

3
:
 

z g g 3 A 
-
 

)I L
\

 

v- "
 

$
1

 

c
3

 x.
 

B
eg

ln
 

62
0S
B0
53
01
 

, 
F6
20
SB
05
3 

I 
62
0S
B0
53
02
 

F6
20
SB
05
3 

62
0C
B0
53
02
 

F6
20
SB
05
3 

I I 

X X
' 

X
 '
 

X 

1'
1 

L
~

-2
$

-d
k

/)
~

q
~

 
,~

-~
L

-O
S

/~
~

JS
 

,/
1-

26
-&

//
3)

0 
//
*2
Lc
bl
/j
3/
s 

//
-2

6~
&

//
4P

O
 

,A-
 z(

d-
~f

/,
 

/ 5
5
 

//
w

2
b

'l
v/

5
d

o
 

)l
-2

h
&

/j
50

5 
-

5
 

- 

n
o

 - b '
-
%
 

E 5
 2 y
 

k
p

th
 

E
n

d
 

0
 

3 3 0
 

3
 

0 3 0
 

' 
3 0
 

3 3 0 0
 

3
 

62
0S
B0
54
01
 

- 

S
O
 

S
O
 

S
O

 

S
O
 

so
 

S
O
 

so
 

S
O
 

S
Q
 

1 5
 

5
 1 5
 1 5
 

1 5
 1 5
 

5
 1 1 5
 

F6
20
SB
05
4 

62
0S
B0
54
02
 

1 
F6
20
SB
05
4 

62
0S
B0
55
01
 

F6
20
SB
05
5 

62
0S
B0
55
02
 

F6
20
SB
05
5 

62
0S
B0
56
01
 

I 
F6
20
SB
05
6 

62
0S
B0
56
02
 

F6
20
SB
05
6 

-
-

 
62
0S
B0
57
01
 

1 
F6
20
SB
05
7 

62
0S
B0
57
02
 

F5
20
SB
05
7 

62
0S
B0
58
02
 

62
0S
B0
59
01
 
-
 

F6
20
SB
05
8 

F6
20
SB
05
9 

62
0S
B0
60
01
 

1 
F6
20
SB
06
0 

62
0S
B0
60
02
 

I 
F6
20
SB
06
0 

62
0E
B0
53
LI
 

F6
20
EB
O5
3 



C
H

2M
 H

IL
L 

C
ha

in
 o

f 
C

us
to

dy
/ L

ab
or

at
or

y 
A

na
ly

si
s 

Fo
rm

 

La
b 

B
at

ch
fS

D
G

: 

R
~

C
~

U
O

~
 

~
y

:
 

Sh
ip

pe
d 

V
ia

: 
U

P
S

 
Fe

dE
x 

H
an

d 
O

th
er

 T
ra

ck
in

g#
: 

R
m

r
k

: 
1 

Te
m

pe
ra

tu
re

- 

R
ec

ei
pt

 E
xc

ep
tio

ns
: 



~
a

-
6

~
 

C
h

r;
 5 

A/
&

*&
/ 

D
at

ei
Ti

rn
e 

- 7
-
0
2
 

Re
lin

qu
ish

ed
 by

: 
D

a
tu

im
e

 

fl
d

~
ru

 &
'
~

;
q

y
 

> 
K

 
~

a
t

~
m

e
 

.%
?/
Dz
 

6
 

Re
lin

qu
ish

ed
 b

y:
 

D
a

tf
li

m
e

 
/
 

D
a

tm
m

e
 

S
hi

pp
ed

 V
ia

: 
U

P
S

 
Fe

d 

R
em

ar
ks

: 

\
 

C
H

$ 
S

IL
L 

C
h

ai
n

 o
f 

C
u

st
o

d
y/

 L
ab

or
at

or
y 

A
na

ly
si

s 
Fo

rm
 

t
 

C
O
C
 T

ra
ck

~n
g

 #:
 Z

F6
20

-0
12

80
2-

01
 

F;
 

1 
of

 2
 

? .., 
R

ec
ei

pt
 E

xc
ep

tio
ns

: 

La
bo

ra
to

ry
: 

G
E

L 
P

ro
je

ct
 N

am
e:

 

C
ha

rl
es

to
n 

N
av

y 
C

om
pl

ex
 

S
lte

 N
am

e:
 

La
b 

B
at

ch
IS

D
G

: 
Z

o
n

e 
F,

 A
O

C
 6

20
 

P
ro

je
ct

 N
um

be
r:

 
15

88
1 4

.P
M

.0
4 

T
A

T
 

1 -
Q

TA
T-

7 
P
m

jb
ct

 M
an

ag
er

: 
To

m
 B

ei
se

l 
Q

A
 L

ev
el

: 
le

ve
l 3
 

A
dd

re
ss

: 
G

N
V

: 3
01

 1
 S

W
 W

ill
is

to
nR

d.
, G

a~
ne

sv
ill

e,
 FL

 3
26

05
 

E - t! e a e
 / I 1 1 I I 1 I / 1 I 1 1 

M
~

X
 

SO
 

SO
 

SO
 

SO
 

SO
 

SO
 

SO
 

so
 

SO
 

SO
 

SO
 

SO
 

SO
 

so
 

so
 

SO
 

SO
 

SQ
 

A
 I % 

8
c

 
P x x X

 X X
 x X
 x X X
 X X X
 

X
 x x X
 

A
tla

nt
a,

 G
A

 3
03

46
-1

27
8 

C
N

C
 fo

rm
at

 
D

at
e 

&
 n

m
e

 

co
lle

ct
e
d
 

2
-7

-~
z

,+
/O

d
5

 
2

-7
~

?
u

/0
1

0
 

2
 -7

-6
2/

 
1
0
-
5
 

Z
+

~
-O

V
/D

S
S

 
Z-

F
U

Z/
 

/&
 

2
-7

-i
2

/l
i 

/ 
5 

2
-

~
h

z
/1

/2
S

 
1
-
7
-
0
2
~
1
3
5
 

z-
*~

-&
/Y

o
 

~
-
7
-
6
.
2
,
7
/
/
5
 

-
 
5 - 

7
-7

-0
2
/1

2
5
 

2
-7

-6
2

..
 1

2 
Z

-~
O

Z
/ 
/:%

 
2

-~
-o

z
/ 1
2
3
0
 

c
 

7
-7

-P
L
/ 1

23
1 

3-
7-

k/
 
1
2
3
2
 

M
0

t
/l

Z
5

3
 

~
-7

-~
Z

/I
?

4
5

 

A
TL

: 
11

5 
P

en
m

et
er

 C
en

te
r 

P
la

ce
 N

E
, S

ui
te

 7
00

, 

Z
 

X
 

X
 

X
 x 

Se
nd
 R

q
m

rt
 T

o
: 

S
am

pl
e 

ID
 

62
05

B
06

10
1 

62
0S

B
06

10
2 
I
 

62
05

B
06

20
1 

%
 

62
0S

B
06

20
2 
%

 
62

0S
B

06
30

1 
/J

 
62

0S
B

06
30

2 
'C

 
62

0S
B

06
40

 1 /
 

62
0S

B
06

40
2 
4
 

62
0C

B
06

40
2/

' 
62

0S
B

06
50

1'
 

62
0S

B
06

50
2 
1
 

62
0S

B
06

60
1 
/
 

62
0S

B
06

60
2 
1
 

62
0S

B
06

70
1 
&

 
62

0S
B

06
70

 1M
S 

62
0S

B
06

70
 1 S

D
 

62
0S

B
06

70
2 

62
0E

B
M

lM
l 
/
 

of
 c

oc
 

S
am

pl
e 

D
es

cr
ip

ti
o

n
 

se
e 

la
st

 p
ag

e 

S
ta

tio
n 

ID
 

F6
20

SB
06

1 
,
 

F6
20

SB
06

 1 
F6

20
SB

06
2 

F
62

0S
B

06
2 

F
62

0S
B

06
3 

F
62

0S
B

06
3 

F6
20

SB
06

-4
 

F
62

0S
B

06
4 

F
62

0S
B

06
4 

F
62

0S
B

06
5 

F
62

0S
B

06
5 

,
 

F
62

0S
B

06
6 

F
62

0S
B

06
6 

F
62

0S
B

06
7 

F
62

0S
B

06
7 

F
62

0S
B

06
7 

F
62

0S
B

06
7 

F6
20

E
B

06
 1 

- B 5 3
 o
 

w
 

J
 3 - -

- X
 

( 
D

ep
th

 

B
eg

ln
 1 E

nd
 

0
 

1 
1 

-
 

3 0
 

3 0
 

3 0 3 3 0
 

3 0
 

3 0
 

0
 

0
 

3
 

5
 1 5 1 5 1 5 5 1 5 1 5 1 1 1 5 

1 

C
om

m
en

ts
 

1 
fld

.&
A

 
$

k
 

- 

M
S

 

M
S

D
 

€
5
 



ar
k 

3 
/.
 

Te
m

pe
ra

 

?R
ec

ei
pt

 
Ex

ce
pt

io
ns

: 
-

-
 

. 
-- 

.
 

-
 
.
 

--
 -

 
- .
 .
 .
 -
 -
 -
 .
 .
 
-
.
 -
 --
 
- 

- 
.
 

)
/
 C

H
2M

 H
IL

L 
C

ha
in

 o
f 

C
u

st
o

d
y/

 L
ab

or
at

or
y 

A
na

ly
si

s 
Fo

rm
 

C
O

C
 T

ra
ck

in
g 

#:
 Z

F6
20

-0
21

30
2-

01
 

pa
ge

 1
 o

f 2
 

La
bo

ra
to

ry
: 

S
T

L 
k
 

P
ro

Je
ct

 N
am

e:
 

C
ha

rl
es

to
n 

N
av

y 
C

o
m

p
le

x 
S

it
e 

N
am

e:
 Zo

ne
 F

, A
O

C
 6

20
 

.s 8 3 
Pr
oj
ec
t 

N
um

be
r:

 
15

88
14

.P
M

.0
4 

La
b 

B
at

ch
/S

D
G

: 

TA
T:

 
1
 -Q

TA
T-

3 
-
 

P
ra

je
ct

 M
an

ag
er

: 
To

m
 B

ei
se

l 
Q

A
 L

ev
el

: 
lev

el 
3 

A
dd

re
ss

: 
G

N
V:

 3
01

 1 
S

W
 W

~
ll

~
st

o
n

 
R

d.
, G

ai
ne

sv
ill

e,
 F

L 
32

60
5 

A
TL

: 
11

5 
P

er
im

et
er

 C
an

te
r 

P
la

ce
 N

E
, S

ui
te

 7
00

, A
tla

nt
a,

 G
A

 3
03

46
-1

27
8 

f - 
$1

 
t
-
 

S
en

d 
R

ep
o

rt
 T

o:
 

se
e 

la
st

 p
ag

e 
of

 C
O

C
 

I ED
D

: 
C

N
C

 fo
rm

at
 

0
 

S
am

pl
e 

D
ep

th
 

D
at

e 
&

 T
lm

e 
*
 

0
 

S
am

pl
e 

ID
 

S
ta

ti
o

n
 ID

 
D

es
cr

ip
tio

n
 

B
eg

in
 

E
n

d
 

C
o

tle
ct

ed
 

M
at

ri
x 

,
 

so
11

 w
as

te
 #

I 
J
J
 

SO
 

f~
 

0
.

 

62
0V
A0
02
M 

1 
F

62
0V

A
00

2 
62

0V
A

00
3M

l 
/
 

F
62

0V
A

00
3 

6
2
0
V
A
0
0
4
M
 I 

F
62

W
 A

00
4 

!e 
-
l a
7
 

O
0

2
 

t- 

X
 X
 

X
 X 

\ 
- 

-
 

so
il 

w
as

te
 #

2 
S

O
 

1 
so

11
 w

a
te

 #
3 

S
O

 

.
 
P

er
./ 

A
 u
r
w
 k

\m
er

, 

sa
il 

w
as

te
 #

4 
-
-
-
-
 

c7&
 

-
 j

n
 A

' 
r
 

S
am

pl
ed

 B
y 

D
at

dT
lm

e 
R

el
in

qu
is

he
d 

b
y 

D
at

eI
-r

irn
e 
3-

7e
A

a 
Y

 
A

dd
ltl

on
al

 S
am

pl
er

s 
/' 

R
ec

el
vd

B
y 

La
b 

D
a

ta
m

e
 
6
3
-
~
8
~
 

0
 a
 

R
el

~n
qu

is
he

d b
y 

D
at

e/
Ti

m
e 

R
ec

ei
ve

d 
BY

 
D

at
fl

ir
n

e 
S

hi
pp

ed
 V

ia
: 

U
P

S
 

Fe
dE

x 
H

an
d 

O
th

er
 T

ra
ck

in
g#

: 
/
 

. 
C

o
m

m
en

ts
 

5-f
 

li9
n 
*I

 
J-

A
b-

 
2 

s&
%

rk
 &
3
 

<-
 2
 9W

C
Jp

*&
L
f 

%
 

4
 C

L
.~

C
J

C
C

~
 

T
C

L
P

 

L
b

:
h

 

Jk
65

A
b-

 
,+

I&
 

3-
7+

&
/ 

Ia
.5

 

t 

X
t
~
k
 5
/M

 

a 

- 
PY

 -
 

*
z

=
K

 (f
d

'?
 &

U
If

l@
{ 

I 

S
O

 
/ 

Vf
 '/

I?
 ~

F
A

~
Z

, 
11

 7
 

s4
3=

fb
43

1 

k?
 u 
f 

/ 
4 
4
 . 



f
 "
 

d
~
ib
l HI

L
L

 C
h

ai
n

 o
f 

C
u

st
o

d
y/

 L
ab

o
ra

to
ry

 A
n

al
ys

is
 F

or
m

 
- 

La
b 

B
at

ch
iS

D
G

: 

/
y
W
'
 

f 

A
dd

iti
on

al
 S

am
pl

er
s:

 
/ 

R
m

iv
e

d
 B

y 
La

b:
 

D
at

em
rn

e 
11

/8
3 

R
el

in
qu

is
he

d 
by

: 
D

at
et

3m
e 

6
 

R
ec

ei
ve

d 
BY
: 

O
at

em
m

e 
S

hi
pp

ed
 V

ia
: 

U
P

S
 

Fe
dE

x 
H

an
d 

O
th

er
 T

ra
ck

in
g#

: 
R

em
ar

ks
: 

R
us

h 
#5
30
 

e
m

:
 3
. 7

 
IW

 R
ec

ei
pt

 E
xc

ep
tio

ns
: 

,
q

j
 

--
 
y 
8
5
3
 8
 



C
H

Z
M

 H
IL

L
 C

h
ai

n
 o

f 
C

u
st

o
d

y/
 L

ab
o

ra
to

ry
 A

na
ly

si
s 

F
o

rm
 

C
O

C
 T

ra
ck

in
g 

#:
 Z

F6
20

-d
 2

01
 02

-0
1 

pa
ge

 1
 o

f 2
 

Ad
di

tio
ns

1 s
ad

P$
: 
fl

 
a
 

A
 

L
/ 

L
/ 

R
ec

ei
ve

d 
B

y 
La
b:
 

O
at

em
m

e 
R

el
in

qu
is

he
d 

by
: 

D
at

em
m

e 
/
 

- 
I
 

- 
R

ec
ei

ve
d 
By
: 

D
at

er
ri

m
e 

S
hi

pp
ed

 V
ia

: 
U

P
S

 
Fe

dE
x 

H
an

d 
O

th
er

 T
ra

ck
in

g#
: 

Te
m

pe
ra

tu
re

. 
R

em
ar

ks
. 

R
u*

h,
#5

48
 

-
 

La
b 

B
at

ch
IS

D
G

 

7
1

9
d

~
 

z,
 

7 
1 3

8q
JI

d 

C
o

rn
m

en
k 

E
B

 -
 1

 

1
 z
/,

,h
7

, 
/

$
 

//
 

- 

La
bo

ra
to

ry
: 

G
E

L 
P

ro
je

ct
 N

am
e:

 

C
h

ar
le

st
o

n
 N

av
y 

C
o

m
p

le
x 

S
en

d 
R

ep
or

t T
o:

 
I 

C
N

C
 fo

rm
at

 
se

e 
la

st
 p

ag
e 

of
 C

O
C

 
g 

e
 

z E
 

S
am

p
le

 
D

ep
th

 
D

at
e 

EL
 T

lm
e 

2 
P 

S
am

pl
e 

ID
 

S
ta

tio
n

 ID
 

D
es

cr
ip

tio
n 

B
eg

in
 

En
d 

C
ol

le
ct

ed
 

M
at

ri
x 

a
 

3 
%. 

2 
62
0S
B0
72
- 

1 
F6

20
SB

07
2 

0
 

I!
 
/~

h
3

3
 /D

lL
>
 

-
 

-
L

 

62
Q

S
Q

7Z
- 

62
0E

B
06

8M
4 

F6
20

SB
07

2 
I 

x 
-- 

- -
 

--
 
--
 

1 
I 

-
 -
+
 

-
 

-
-
 

I 

I 
I 

-
-
 

---
-- 

-
 
-
-
 

-
 

-
 r
 

1 
I 

I 
-
-
 

I 
&

 
-
-
 
-
 

t- 
I 

I 
--
 

- 
-
 -
 
-
 

I 
-
 

I 
I 

-
 

-
-
-
-
-
 

I 
- .-
 

I 
I 

-
 

-
 

-
-
 

-
-
 
-
 

- -
 

I 

+I
- 

-
 

-
+
 

-
 r
 

I 

-
 -
 -- 
-
 
-
 

-
 

-
 -
 -
 - 

-
 

! 
-
-
 -
-
 
-
 --
 

--
 

I 
-
 
.
 -
 

- 
- 

-
-
 
a
 

- 
- 

--
 

-
 

R
el

~n
q

u
~s

h
ed

 
b- 

D
at

em
m

e 

L
 m
 

m
 

S
it

e 
N

am
e:

 
0
 

Z
o

n
e 

F
, A

O
C

 6
20

 
0
 

P
ro

je
ct

 N
um

be
r:

 
15

88
14

.P
M

.0
4 

TA
T:

 
A

S
A

P
 - R

us
h 

#5
48

 
- 

$
6

 
E
 

r
 

a
 

P
ro

je
ct

 M
an

ag
er

: 
T

om
 B

e~
se

l 
-
I
 

b 
n
 

!Z r a 

le
ve

l 3
 

Q
A

 L
ev

el
: 

A
dd

re
ss

: 
G

N
V

 3
01
 1

 S
W

 W
~l

l~
st

o
n

 
R

d 
, G

a~
ne

sv
itl

e,
 F
L 

32
60

5 

A
TL

 
11

5 
P

er
~

m
et

er
 C
en

te
r 

P
la

ce
 N

E
, S

u
~t

e 7
00

, A
tla

nt
a,

 G
A

 3
03

46
-1

27
8 



C
H

h
d 

H
lL

 L
 C

h
ai

n
 o

f 
C

u
st

o
d

y/
 L

ab
o

ra
to

ry
 A

n
al

ys
is

 F
or

m
 

C
O

C
 T

ra
ck

in
g 

#:
 Z

F
62

0-
01

06
03

-0
1 

, 
~e

 1
 o

f 2
 



e- 

j- 

PHASE II INTERIM MEASURE WORK PLAN 

Charleston Naval Complex 
North Charleston, South Carolina 

SUBMITTED TO 
U. S. Navy Southern Division 
Naval Facilities Engineering Command 

December 200 I 

Revision O 
Contract N62467-99-C-0960 
158814.ZF. PR.07 



Certification Page for Phase II Interim Measure Work Plan 
(Revision 0) - AOC 6201SWMU 36, Zone F 

Soil Removal at Building 68 

I, Dean Williamson, certify that this report has been prepared under my direct supervision 

The data and information are, to the best of my knowledge, accurate and correct, and the 

report has been prepared in accordance with current standards of practice for engineering. 

South Carolina 

P.E. No. 21428 

Dean WiUianson, P.E. 



PHASE H IM WORK PLAN. AOC 620iSWMU 36. ZONE F 
CHARLESTON NAVAL COMPtEX 

REVISION 0 
DECEMBER 2M)l 

Contents 

2 Section Page 

Acronyms and Abbreviations .......................................................................................................... v 

........................................................................................................................ 1.0 Introduction 1-1 

........................................... 1.1 Purpose of the Phase I1 Interim Measure Work Plan 1-1 

1.2 AOC 620/SWMU 36 Background ...................................................................... 1-2 

1.3 Organization of the Phase I1 IM Work Plan ........................................................ 1-2 

.................................................................... 2.0 Results of the Phase I Interim Measure 2 - 1  

...................................... 2.1 Phase I Interim Measure Pre-excavation Soil Sampling 2-1 

.................................................................. 2.1.1 Soil Lead in the Wash Basin Area 2-2 

........................................................... 2.1.2 Soil Mercury in the Wash Basin Area 2-3 

2.1.3 Soil Lead in Acid Tank Room Area ............................................................... 2-3 

2.1.4 SPLP ResuI ts-Lead ......................................................................................... 2-4 

. ............................................................................. 2.1.5 SPLP Results Mercury 2-4 

2.1.6 TCLP Lead and pH Results ............................................................................ 2 - 4  

............................................ 2.2 Phase I 1M Pre-excavation Groundwater Sampling 2-5 

Table 2-1 Phase I IM Work Plan Soil Sampling Results .............................................................. 2-6 

Figure 2-1 IM Pre-excavation Samples in Wash Basin Area ............................ ., .................... 2-10 

.................. Figure 2-2 IM Pre-excavation Samples in Acid Tank Area ................................. .., 2-11 

Figure 2-3 Lead in Soil in Wash Basin Area .............................................................................. 2-12 

Figure 2-4 Mercury in Soil ............................................................................................................ 2-13 

Figure 2-5 Lead in Soil in Acid Tank Area ................................................................................. 2-14 

Figure 2-6 Lead in Groundwater ................................................................................................. 2-15 

3.0 Identification of Media Cleanup Standards at AOC 620 ......................................... . 3-1 

3.1 Background Concentrations for the COCs ...................................................... 3-1 

3.2 Health-Based MCS ................................................................................................ 3-1 

3.2.1 Health-Based MCS for Lead ........................................................................ 3-2 

3.2.2 Health-Based MCS for Mercury .................................................................... 3-2 

3.3 Site-Specific SSLs ....................................................................................................... 3-2 

3.3.1 Site-Specific DAF ............................................................................................. 3-3 

3.3.2 Partitioning Coefficient for Lead ............................................................. 3-4 

3.3.3 Partitioning Coefficient for Mercury ........................................................... 3-5 

3.3.4 SSL for Lead a t  AOC 620 ................................................................................ 3-6 



PtlASE II IM WORK PLAN. AOC 6201SWMU 36. ZONE F 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
DECEMBER 2001 

.......................................................................... 3.3.5 SSL for Mercury at AOC 620 3-6 

3.4 Application of MCS for Lead at AOC 620 ............................................................. 3-6 -$! 
P- 

....................................................... 3.5 Application of MCS for Mercury at AOC 620 -3-7 

Table 3-1 Background Concentration Range (Zones F and G) ................................................... 3-8 

Table 3-2 Partitioning Coefficients and SSLs ................................................................................ 3-9 

........................................................................... Table 3-3 Final Lead Cleanup Concentrations 3-12 

Table 3-4 Mercury in Surface and Subsurface Soil .................................................................... 3-13 

................................................................... Figure 3-1 Lead Kd in IM Pre-excavation Samples 3-15 

...................................................................... 4.0 Technical Approach to IM Soil Removal 4-1 

.................................................................................... 4.1 Contaminant Delineation 4 - 1  

.............................................................................................. 4.1 . 1 Wash Basin Area 4-1 

............................................................................................... 4.1.2 Acid Tank Area 4-3  

........................................................................................ 4.2 Soil Excavation in Area A 4-3 

........................................................................... 4.3 Waste Management and Disposal 4-4 

.................................................................................. Table 41 Summary of Lead in Surface Soil 4-5 

Table 4 2  Summary of Lead in Subsurface Soil ............................................................................ 4-7 

Table 4-3 TCLP Results .................................................................................................................... 4 9  

Figure 4-1 Soil Excavation in Wash Basin Area .................................................................. 4-10 

5.0 Phases I1 and 111 Interim Measure Completion Report 5-1 
'"9 .............................................. 

6.0 References ............................................................................................................................ 6-1 

Appendices 

A Calculations for partitioning coefficient and SSL values for lead and mercury 
B Supporting Parameters for Calculating DAF 



PHASE !I IM WORK PLAN, AOC 620/SWMU 36, ZONE F 
CHARLESTON NAVAL COMPLEX 

REVISON 0 
DECEMBER 2001 

Acronyms and Abbreviations 
'urn 

ALM 

AOC 

BCT 

BRC 

CNC 

COC 

DAF 

EPA 

ft bk 

IM 

Adult Lead Methodology 

area of concern 

BRAC Cleanup Team 

background reference concentration 

Charleston Naval Complex 

chemical of concern 

dilution attenuation factor 

U.S. Environmental Protection Agency 

feet below land surface 

interim measure 

12 L/kg Liters per kilogram 

13 MCL maximum contaminant level 

MCS 

pg/J- 

mg/L 

PPE 

RBC 

SB 

SPLP 

ss 
SSL 

SWMU 

TCLP 

E D F  

media cleanup standard 

micrograms per liter 

milligrams per kilogram 

milligrams per liter 

personal protective equipment 

risk-based concentration 

subsurface (soil) 

synthetic precipitation leaching procedure 

surface (soil) 

soil screening level 

solid waste management unit 

toxicity characteristic leachate procedure 

treatment, storage, and disposal facihty 



PHASE II  IM WORK PLAN, AOC 62arSWMU 36, ZONE F 
CHARLESTON NAVAL COMPLEX 

REVISION O 
DECEMBER 2001 

fir 1.0 Introduction 

Purpose of the Phase II Interim Measure Work Plan 
3 An Znterim Measure (IM) is proposed to remove soils contaminated with lead at Area of 

4 Concern (AOC) 620 and Solid Waste Management Unit (SWMU) 36 in Zone F of the 

5 Charleston Naval Complex (CNC). The IM will be conducted in the following three phases: 

6 Phase I -Pre-excavation sampling 

7 Phase I1 --Soil removal 

8 Phase 111 - Additional soil removal following demolition of Building 68 

The Phase I pre-excavation sampling at AOC 620 has been conducted in accordance with the 

Phase I Interim Measure Work Plan; Pre-Excavation Sampling and Analysis Plan; AOC 

620/SWMU 36, Zone F (CHZM-Jones, September 2001). The Phase II IM involves excavating 

and removing soils as needed within the accessible areas of AOC 620, before demolition of 

Building 68. Phase 111 of the IM will involve excavation under Building 68 in an area that is 

not readily accessible, and will occur after building demolition (by other contractors). The 

Phase III soil removal area will be determined after collecting additional pre-excavation 

samples, and will be presented in the Phase III IM Work Plan. 

17 This Work Plan for the Phase I1 IM presents the following: 

18 The results of the Phase I pre-excavation sampling 

19 The media cleanup standards (MCSs) for AOC 620 

20 Target soil excavation areas 

21 Excavation and stockpiling details 

22 Waste disposal practices to be used for the soils 

23 The proposed content of the IM Completion Report 

24 This IM will address the removal of surface and near-surface (above the water table) soils 

25 that exceed the appropriate surface and subsurface soil MCSs for lead. &cause mercury was 

26 also detected at levels higher than the generic soil screening level (SSL) in some samples 

27 where lead contamination was identified, this Work Plan will also address whether 

28 remediation of mercury-containing soils is necessary as part of the IM. 
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1.2 AOC 6201SWMU 36 Background 
AOC 620/SWMU 36 is located in the industrial area of Zone F, east of Hobson Avenue. The 

area is zoned for heavy industrial use. AOC 620 is the site of Building 68, the former Battery 

Shop. SWMU 36 is located within the Acid Tank room in the so~tth central portion of the 

building and is the site of sulfuric acid releases. Because SWMLJ 36 iq a small part of AOC 

620, the site will be referred to only as AOC 620. 

On two occasions, the floor drain to the waste acid holding tank south of Building 68 

separated from the floor allowing approximately 1,025 gallons of sulfuric acid to discharge 

to the soil below the Acid Tank Room. Following each spill, a sodium carbonate solution 

was used to neutralize the soil below the building. 

Two areas at AOC 620 where lead has been identilied at elevated concentrations in soil are: 

Near two wash basins along the eastern wall in the northeast portion of the building, 

and the drain line from these basins that extended parallel to the building beneath the 

eastern loading dock, designated the Wash Basin Area. 

Beneath the acid tank room area, including the exterior area south of the building, which 

is designated the Acid Tank Area. 
1* 

Additional details of the regulatory background and descriptio~~ of AOC 620 are described 

in the Phase I Interim Measure Work Plan (CH2M-Jones, September 2001) and Zone F RF1 

Report, Revision 0 (EnSafe Inc. [Wafe], 1997). 

Organization of the Phase II IM Work Plan 
This Phase IT IM Work Plan consists of the following sections, including this introductory 

section. 

1.0 Introduction - Presents the purpose of the Work Plan and background information 

regarding the site. 

2.0 Results of Phase I Interim Measure - Presents the results of the Phase I IM Pre- 

excavation sampling. 

3.0 Identification of Media Cleanup Standards - Identifies ant1 presents the derivation of 

the MCSs for lead and mercury at AOC 620. 
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4.0 Technical Approach for the Interim Measure-- Provides a brief description of the 

technical approach for the IM soil removal, kcluding identification of the proposed 

excavation area and procedures for waste management. 

5.0 Interim Measure Completion Report -Describes the proposed contents of the LM 
Completion Report. 

6.0 References - Lists the references used in this document. 

Appendix A presents calculations for partitioning coefficient and SSL values for lead and 

mercury. 

Appendix B presents supporting parameters for calculating Dilution Attenuation Factor 

(DAF). 

All tables and figures are presented at the end of their respective sections. 



Section 2.0 
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63- 2.0 Results of Phase I Interim Measure 

This section presents the results of the Phase I IM pre-excavation sampling. Both soil and 

groundwater samples were collected during the Phase I IM at AOC 620. Details regarding 

the purpose of the Phase I samples are provided in the Phase I IM Work Plan, AOC 

620/SWMU 36, Zone F, Revision 0 (CH2M-Jones, 2001). Samples were analyzed for lead m d  

mercury in soil and synthetic precipitation leaching procedure (SPLP) leachate, for pH and 

toxicity characteristic leachate procedure (TCLP) lead in soil, and for lead and mercury in 

groundwater. Soil sample results are compared to background values in this section, and 

will be compared to appropriate risk-based and SSL values in Section 4.0 of this IM Work 

Plan. 

Phase I Interim Measure Pre-excavation Soil Sampling 
The Phase I IM involved collecting surface and subsurface soil samples to further delineate 

the extent of soils exceeding the MCS. For the Phase I sampling effort, the extent of soils 

with lead concentrations higher than 1,000 milligrams per kilogram (mg/kg) (the industrial 

land use screening value) was delineated in the Wash Basin Area. Pre-excavation sampling 

in the Acid Tank Area was started and may be completed after building demolition, which 

will allow better access to the soil beneath the building and allow for more detailed lead 

delineation. 

Figure 2-1 presents the locations of samples collected jn the Wash Basin Area, and Figure 2-2 

presents the locations of samples collected in the Acid Tank h a .  Soil samples previously 

collected by EnSafe and CH2M-Jones for the AOC 620 RFI are also shown on the figures. 

Thirty-two surface soil [O to 1 ft below land surface (ft bls)] and 29 subsurface soil (2 to 3 ft 

bls) samples were collected for the Phase I IM at AOC 620. Subsurface soil samples were 

collected at 2 to 3 ft bls because historic water level measurements indicated that the 

groundwater table in the AOC 620 area is approximately 4 ft  bls. Soil borings 620SB022 

through 620SB035 and 620SB053 through 62033057 were collected in the Wash Basin Area, 

and soil borings 620SB036 through 620SB046 and 620SB058 through 620SB060 were collected 

in the Acid Tank Area. Subsurface obstructions were encountered adjacent to the loading 

dock in the Wash Basin Area, therefore, subsurface soil samples were not collected at 

locations 62058029,620SB030, or 620SB031. Soil samples designated 620SB058 and 620S8059 

were collected at previous sample locations 620SB036 through 6205B038 for waste disposal 
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evaluation. Soil samples from locations designated 620SB054 and 620SB057, each 

composited from two aliquots, were also collected for waste disposal evaluation. 

All soil samples were analyzed for lead, except for 620SB058 and 620SB059, which were 

analyzed for pH and TCLP lead. Composite samples 62058054 and 620SB057 were also 

analyzed for pH and TCLP lead. Fourteen samples were analyzed for SPLP lead, in order to 

establish a site-specific partitioning coefficient for lead. The SPLP samples were selected to 

be representative of both the Acid Tank Area and the Wash Basin Area, and of boh  surface 

and subsurface soil. These samples represent a range of total lead concentrations from 3 to 

3,900 mg/kg. In addition, surface and subsurface soil samples at six locations in the Wash 

Basin Area were analyzed for mercury, with three SPLP mercury tests. 

Table 2-1 lists the results of analyses on Phase I LM surface and subsurface soil. The 

following subsections discuss the analytical results. 

2.1.1 Soil Lead in the Wash Basin Area 

Wash Basin Area - Inside Building 68 

Sample locations 620SB022 through 620SB028 were collected inside Building 68, beneath and 

surrounding the wash basins. Figure 2-3 shows lead concentrations for both surface soil and -5, 

subsurface soil, labeled (SS) and (SB) on the figure. Lead concentrations in both surface and 

subsurface soil were generally within background levels for Zor~es F and G soils, with one 

subsurface soil measurement of 157 mg/kg at 620SB022, beneath the wash basin, and the 

rest of the measurements ranging from 3 to 25 mg/kg. The background range for surface 

soil in combined Zones F and G is 3.5 to 275 mg/kg, and the range for subsurface soil is 2.4 

to 123 mg/ kg. 

Wash Basin Area - Outside Building 68 and Outside of the Loading Dock 

Borings 620SB029,620SB030,620SB031,620SB055, and 620SB056 were sampled for lead in 

soil beneath the pavement; obstructions prevented collection of subsurface soil samples at 

the first three locations listed. With the exception of sample location 620SB030, where lead 

was measured at 476 mg/kg, all samples located outside of the loading dock had lead 

concentrations within or below the range of background concentrations, as shown on Figure 

2-3. 

Wash Basin Area - Beneath the Loading Dock 
Beneath the loading dock, borings 620SB032 through 620SB035,620SB053, and composite 

samples 620SB054 and 620SB057 were sampled for lead in surface and subsurface soil. Lead 
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was detected at concentrations ranging from 98 mg/kg to 1800 mg/kg in the Phase I IM 

samples, as shown in Figure 2-3. Lead had previously been detected in soil beneath the 

loading dock as high as 18,400 mg/kg in surface sod, at 620SB018. 

The southernmost IM sample location beneath the loading dock, 620SB035, had lead 

concentrations of 770 mg/kg in the surface soil and 303 mg/kg in subsurface soil, below the 

Phase I delineation value of 1,000 mg/kg. The northernmost IM sample location beneath the 

loading dock, 620SB053, had lead concentrations below the background range, and may be 

considered outside of the area impacted by a release from the battery operations and wash 

basin drain line. "Area A," shown on Figure 2-3, has been identified in the Wash Basin Area 

as the location with lead concentrations in surface and subsurface soil greater than 1,000 

mg/kg. 

2.1.2 Soil Mercury in the Wash Basin Area 

Previous RFI samples collected in the loading dock area revealed mercury beneath the 

loading dock at concentrations ranging from 3.78 to 5.08 mg/ kg in both surface and 

subsurface solls. These levels are higher than Zones F and G background concentrations 

(0.06 to 2.0 mg/kg in surface soil and 0.04 to 0.57 in subsurface soil). The soil concentrations 

also exceeded the generic SSL of 1.0 mg/kg for DAF=10. 

Phase I IM samples were collected in the Wash Basin Area at locations 620SB022,620S8023, 

620SB039,620SB030t 620SB034, and 620S8053, as shown on Figure 2-4. As shown in Table 2- 

1 and Figure 2-4, the concentrations of the Phase 1 IM surface soil samples ranged from 0.031 

to 1.68 mg/kg, all within the background range of samples. The subsurface soil sample from 

620SB053 had mercury at 1.52 mg/kg, greater than the background range. 

2.1.3 Soil Lead in Acid Tank Room Area 

Acid Tank Area - Beneath Building 68 
Figure 2-5 shows lead concentrations in the Acid Tank Room area of AOC 620. For the Phase 

I IM, surface soil and subsurface soil were collected from locations 620SB036,620SB037, and 

620SB038 beneath the Acid Tank room. As seen in Figure 2-5 and Table 2-1, these soil 

samples had lead concentrations ranging from 497 to 3880 mg/kg, all exceeding the range of 

background concentrations. Additional delineation is planned beneath Building 68 in the 

Acid Tank Room Area. 

The Phase I IM samples collected west of the Acid Tank Room contained lead 

concentrations ranging from 57.5 to 242 mg/kg, similar to background values. 

AOC620SWMU36ZFPltlMWPREVO DOC 
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Acid Tank Area - Outside of Building 68 
-, 

Phase I IM samples 620SB042 through 620SB046 and 620SB060, including both surface and 

subsurface soil, were collected outside of Building 68 in the general vicinity of the acid UST 

and piping. Surface and subsurface soil samples were also collected from Iocation 620SB041, 

adjacent to the previous RFI sample 620SB004. Lead concentrations in the samples collected 

outside of the building ranged from 2.81 mg/kg to 736 mg/kg. 

2.1.4 SPLP Results - Lead 

SPLP tests were conducted on selected samples representative of the Wash Basin and Acid 

Tank Areas, and representative of both surface soil and subsurface soil having a range of 

lead concentrations. Lead concentrations in the SPLP leachate are presented in Table 2-1. 

Leachate concentrations ranged from non-detect (< 17.2 microgr,m per liter [pg/L]) to 

2,740 pg/L. 

2.1.5 SPLP Results - Mercury 

SPLP tests were conducted on three soil samples from the Wash Basin Area to derive a site- 

specific SSL for the area. As presented on Table 2-1, samples from 620SB030 (surface soil) 

and 620SB034 (both surface and subsurface soil) were analyzed by the SPLP. Mercuxy was -4 

not detected (< 0.73 yg/L) in the leachate from the surface soil samples, but was detected in 

the Teachate from the subsurface soil sample at an estimated concentration of 4.22 pg/L. 

2.1.6 TCLP Lead and pH Results 
Lead was tested in the leahate created by the TCLP on four samples from Area A and two 

samples from the Acid Tank Area. Some of the samples were composites, as shown on 

Figures 2-1 and 2-2. 

Wash Basin Area 
Surface soil was composited from two locations in the northern half of Area A to form 

surface sample 620SB054. Subsurface soil was composited from the same two locations to 

form the subsurface sample 620SB054. The surface sample contained lead at 31.2 milligrams 

per liter (mg/L) in the leachate; the subsurface sample had lead at 0.743 mg/L in the 

leachate. The samples had pH of 5.80 and 6.18 in the surface soil and the subsurface soil, 

respectively. 

Two locations w i h  the southern half of Area A were combined to form surface and 

subsurface samples 620SB057. The surface soil sample contained lead at 0.273 mg/L in the "4, 
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leachate, and the subsurface soil sample contained lead at 0.084 J mg/L. The samples had 

pH of 6.95 and 6.57 in the surface soil and the subsurface soil, respectively. 

Acid Tank Area 
Subsurface soil was cornposited from sample locations 620SB036 and 620S8038 to form 

sample 620SB058. This sample contained lead in the leachate at 1.98 mg/L; the soil had a pH 

of 5.06. Surface soil from sample location 620SB037 was re-sampled to form 620SB059; no 

lead was detected in the TCLP leachate; the soil had a pH of 4.85. 

Phase I IM Pre-excavation Groundwater Sampling 
Phase I IM groundwater samples were collected at monitoring well F620GW002, located 

approximately 30 ft downgradient from the wash basins, and from F620GW004, located 7 ft 

outside of the Acid Tank room at the location where lead was detected in soil at 4250 mg/kg 

dwing the RFI sampling. These wells are shown on Figure 2-7. The sample from 

F620GW002 was analyzed for lead and mercury; neither of h e  analytes was detected. The 

sample from F620GW004 was analyzed for lead; it was detected at an estimated 0) 
concentration of 3.56 pg/L, compared to the Zone G background reference concentration 

(BRC) of 4.6 pg/L. The Zone G BRC is used for comparison because BRC data for Zone F 

shallow groundwater is based on only one well and lead was not detected in it. The Zone G 

boundary is located approximately 30 ft south of Building 68, and Zone G is also composed 

of land use similar to Zone F. 

Fig 2-7 presents all RFI lead data from the monitoring wells surrounding AOC 620. As seen 

in the figure, lead has been detected only in the wells along the south side of the building. 

Except for the 4/30/97 sample from 620GW004, the detected concentrations have been less 

than the BRC of 4.6 pg/L and less than the assumed maximum contaminant level (MCL) of 

15 pg/L. The lead concentration at 620GW004, located adjacent to the Acid Tank Room, was 

initially measured at 30.7 pg/L in 1997, but the subsequent four sampling events have all 

resulted in concentrations less than background values, as mentioned above. 

AOC620SWMU36ZFPlllMWPREVO DOC 
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>-. 3.0 Identification of Media Cleanup Standards 
at AOC 620 

This section identifies the MCSs and describes how they are derived. The MCSs will be 

based on background levels, human health exposure-based concentrations, and soil 

concentrations protective of groundwater. The target MCS for surface soil (up to l-ft depth) 

at AOC 620 will be no less than the upper bound of the background range and the minimum 

of the risk-based concentration (RBC) and the SSL. The target MCS for subsurface soil 

(between l-ft depth and the water table, no greater than 4 ft) will be the greater of the SSL or 

the upper bound of the background range. Once a chemical of concern (COC) is established 

as exceeding background concentrations in a contaminated area, soils will be remediated to 

the lower of health-based MCSs and leachability-based MCSs (i.e., SSLs). 

The exposwe-based MCSs are described in the subsections below. For groundwater 

protection, SSLs are calculated using area-specific soil partitioning values and site-specific 

DAFs. The derivation of the site-specific DAF, the area-specific partitioning coefficients, and 

the area-specific SSLs are also described in the subsections below. 

3.1 Background Concentrations for the COCs 
Any concentrations detected within the range of background concentrations established for 

Zones F and G will be considered not related to site releases and will not be addressed 

further in this IM. The ranges of concentrations identified in Zones F and G grid-based 

background samples are listed in Table 3-1. 

3.2 Health-Based MCS 
To evaluate surface soil for the IM, concentrations wiU be compared to criteria derived on 

the basis of direct exposure to human receptors. The type of receptor is identified based on 

the current and future land use for the area. AOC 620 and the surrounding area are 

designated for industrial land use. Although a consideration will be given to achieve 

cleanup levels more stringent than restricted land use, the area will remain industrial and 

practical target goals will be selected to achieve industrial worker health protection. Thus, 

both an unrestricted land use-based MCS and an industrial use-based MCS are listed below 
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for each of the two COCs, lead, and mercury. However, ultimate objectives are selected on 

the basis of industrial land use. 

3.2.1 Health-Based MCS for Lead 
For unrestricted land use at the CNC, the BRAC Cleanup Team (BCT) has agreed to use the 

generally accepted target screening level, which may be used as a deanup level of 400 

mg/kg in surface soil, which is based on protection of residential children against lead 

exposure. A CNC-specific lead target value was developed to be protective of adults against 

lead exposure in areas idenhfied for current and future industrial land use. The target lead 

MCS was derived from the U.S. Environmental Protection Agency (EPA) Adult Lead 

Methodology (AM), as detailed in the Technical Memorandum: Adult Lead Methodology 

( A M )  Derived Target Lead Concentrations for Industrial Land Use, (IZH2M-Jones, November 9, 

2001). 

The ALM is specifically used for calculating target lead concentrations protective of adult 

receptors, e.g., site workers. The ALM uses a biokinetic slope factor to represent lead 

biokinetecs, and an exposure model in which all exposure pathways, except the soil 

ingestion pathway, are represented by a background blood-lead concentration. As detailed 

in the Technical Memorandum, the ALM calculates a target cleanup value of 1,218 mg/kg, 

(rounded to three sigruhcant digits for 1,220 mg/kg) for industrial use sites. Average site 

residual concentrations will be compared with the target MCS value of 1,220 mg/kg. AOC 

620 is zoned for heavy industrial usage, and land use restrictions are planned to be 

compatible with this usage. 

3.2.2 Health-Based MCS for Mercury 
The MCS for mercury is the RBC value from EPA Region III (October 2000) for mercuric 

chloride (inorganic mercury). The RBC value listed for unrestricted land use is 23 mg/kg, 

and for industrial land use is 610 mg/kg. Because AOC 620 is located in an area designated 

for current and future industrial use, an MCS value of 610 mg/kg is appropriate for 

protection of human health for workers in the area. 

3.3 Site-Specif ic SSLs 
Site-specific SSLs were derived using EPA SSL guidance (Soil Screening Guidance, EPA 

1996). First, a DAF was  calculated specific to AOC 620 and the surrounding area. Then, area- 

specific partition coefficients (&) values were calculated from the SPLP data collected at 

AOC 620. These two factors were used to calculate specific SSLs at AOC 620. While DAF 



PHASE II IM WORK PLAN, AOC W W M U  36, ZONE F 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
DECEMBER 2001 

values vary depending on site properties, they are the same for all COCs at a site. Kd values 

depend on chemical properties and vary with the dynamics between the chemical and the 

soil in which it is present. The subsections below present the methods used to derive the 

3.3.1 Site-Specif ic DAF 
DAFs have been calculated using the method presented in the EPA Soil Screening Guidance, 

1996. Equations 11 and 12 from that document are used to derive DAF, as shown below. 

Equation 11: DAF = 1 + Kid/IL 

Where K = hydraulic conductivity = 4.0 ft/day = 445 m/yr 

i = hydraulic gradient = 0.02 ft/ft 

d = mixing zone thickness (from equation 12) 

I = infiltration rate = 0.14 m/yr unpaved; 0.026 m/yr paved 

L = source length parallel to groundwater flow direction = 80 ft = 25 m 

The hydraulic conductivity is extrapolated from the USGS model presented in Hydrogeology 

and Simulation of Ground-Water Flow in the Surjcial Aquifer System in the Area of Charleston 

Naval Base, North Charleston, South Carolina, 2995-97, United States Geolopcal Survey 

Administrative Report 1999, and reproduced in Appendix A. The hydraulic gradient is 

estimated from the potentiometric surface map presented in the Zone F RFI Report, Revision 0 

(EnSafe, 1997) for AOC 620; a copy of it is presented in Appendix A. The mixing zone 

thickness is a function of the site properties, as described below. The derivation for the 

infiltration rates is presented in Appendix A; the unpaved condition will be used to evaluate 

a worst-case SSL. The source Iengths for Area A and for the Acid Tank Area are both 

approximately 80 ft, using the longest dimension of each area containing elevated metals 

concentrations. These are conservative estimates for L, and axe independent of the direction 

of groundwater flow; however, variations in this value have only minor effects on the 

resulting DAF calculation. 

The mixing zone thickness, d, in meters, is calculated from Equation 12 from the Soil 

Screening Guidance: 

Equation 12: d = (0.0112L2)0.5 + d,{l-exp[(-LI)/(Kid,)j] 

Where L = source length parallel to groundwater flow direction = 25 m 
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d, = aquifer thickness = 9.8 m 

I = infiltration rate = 0.14 m/yr for unpaved 

K = hydraulic conductivity = 445 m/yr 

i = hydraulic gradient = 0.02 

For the unpaved surface, the mixing zone thickness at AOC 620 is 3.0 m. Using this value, 

the DAF for the future unpaved condition in both the Wash Bask Area and the Acid Tank 

Area estimates as 8.7. For comparison, using an infiltration rate of 0.026 rn/yr, 

representative of a paved condition, the DAF at AOC 620 calculates to 38.2. The more 

conservative value based on the unpaved scenario will be used to develop the leachability- 

based MCS for lead and mercury at AOC 620, because after demolition the site will be 

unpaved for at least a portion of the time. 

3.3.2 Partitioning Coefficient for Lead 
A partitioning coefficient (Kd) was calculated for each sample, or1 the basis of the quantities 

of soil and water used in the SPLP test and the resulting soil and leachate concentrations. 

The Kd is the ratio between the soil and the leachate concentrations, expressed in units of 

liters per kilogram &/kg). Calculations are presented in Appendix B. The partitioning ****, 

*>,?~ 

coefficient for each sample that was analyzed for lead by SPLP is listed in Table 3-2, and is 

shown in Figure 3-1. 

As described in the Technical Memorandum: Application of Soii-Screening kvels (SSLs) af 

Charleston Naval Complex (CH2M-Jones, March 9,2001), in the case where the metal is not 

detected in the leachate, one-half the detection limit is used for the leachate concentration to 

calculate Kd. This was done for the samples from 6205B036,620SB037, and 620SB056. 

Lead Partitioning Coefficient in Wash Basin Area 
As shown in Table 3-2, the & for the soil beneath the loading dock in the Wash Basin Area 

was calculated at values ranging from 103 to 19,000 L/kg. The K d  for soil in Area A was 

calculated between 242 and 847 L/kg, corresponding to the elevated lead levels detected in 

Area A. A geometric mean of the I6 values was calculated to provide a representative 

coefficient for Area A, 430 L/kg. Calculations are provided in Appendix B. This value is 

lower than partitioning coefficients typically reported in the 1itei:ature [range = 700 to 23,000 

L/kg for soil pH from 6.4 to 8.7 (Understanding, Variation in Partition Coefficient, IC1, 

Values [EPA 402-R-99-004B, August 1999)]. Although low K d  values generally indicate a 

greater potential for migration to groundwater, it should be noted that no lead has been 
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detected in groundwater in 620GW002, the monitoring well adjacent to and immediately 

downgradient from Area A (see Figure 2-6). 

The Kd for soil outside of Area A was calculated between 103 and 19,000 L/kg. It was noted 

that the Kd value is not meaningful where lead was not detected in the leachate and the total 

lead concentration in soil is very low (e.g. less than 10 mg/kg), such as at 620SB056. In 

addition, unrepresentatively low Kd values can be calculated in samples where the soil lead 

concentrations are low and the SPLP concentrations are low. This is the case with sample 

620SB05501, where total lead was reported as 3.05 mg/kg and the SPLP leachate was 

reported at an estimated concentration of 24.8 J pg/L, resulting in a Kd value of 103 L/kg. It 

should be noted that lead in the subsurface soil sample from the same location, 620SB055, 

had a concentration of 63.1 mg/kg and a Kd of 2202 L/kg, a value more in line with the 

range of partitioning coefficients for the unimpacted soils in the Wash Basin Area. 

Therefore, the Kd value of 103 t /kg was considered an outlier and not representative of the 

area outside of Area A, and was not used to calculate the mean coefficient. The geometric 

mean of h e  Kd values for the soil outside of Area A was estimated at 5100 L/kg. 

Calculations axe provided in Appendix B. 

Lead Partitioning Coefl icient in Acid Tank Area 
As shown in Table 3-2, the partitioning coefficients calculated for the soil in the Acid Tank 

Area range from 10,300 L/kg to 451,000 L/kg, which, except for the single elevated value at 

620SB036, is near the normal range quoted in the literature. Because the Kd value at 

620SB036 is an order of magnitude higher than the other Kd values in the Acid Tank Area, it 

was considered an outlier and was excluded from the geometric mean calculation. Exclusion 

of this sample data yields a more protective Kd and a more protective SSL value. A 

conservative value of 24,000 L/kg was estimated for the Acid Tank Area. 

3.3.3 Partitioning Coefficient for Mercury 
Partitioning coefficients for each SPLP sample were calculated from the total mercury 

concentration and the leachate concentration. For the surface soil samples in which no 

mercury was detected in the leachate, one-half the detection limit was used as the leachate 

concentration to arrive at a Kd value. As shown in Table 3-2, the partitioning coefficient for 

the sample from outside the loading dock was calculated at 4580 L/kg, and the coefficients 

for the samples collected beneath the loading dock were calculated at 969 and 116 L/kg, 

with a geometric mean of 340 L/kg. Similar to the case for the lead-partitioning coefficient, 

it was noted that the mercury Kd value for the soil beneath the loading dock was an order of 

magnitude lower than that for soil outside of the loading dock area. 
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3.3.4 SSL for Lead at AOC 620 
SSLs were calculated using the following equation: 

SSL = I6 x MCL x DAF 

Where MCL = Maximum contaminant Level. The National Primary Drinking Water 

Standard Action Level of 0.015 mg/L was used for lead although it is applicable to treated 

water at the tap. The SSLs calculated from the area-specific Kd values and the site-specific 

DAF are listed in Table 3-2. 

Wash Basin Area SSL 
The SSL for the future unpaved condition in Area A was calculated at 56 mg/kg, and for a 

future paved condition, the SSL was calculated at 240 mg/kg. Chttside of Area A, the SSL for 

the future unpaved condition was calculated at 670 &kg, and 2900 mg/kg for the paved 

condition. 

Acid Tank Room Area SSL 
The I(d values derived in Appendix B and listed in Table 3-2 were in the general range of 

published values. A geometric mean Kd of 24,000 L/kg was idenbfied for the soil in the Acid 

Tank Area, not including the apparent outlier at 620SB036. The SSL equation described pb% 

above was used to derive an SSL of 3200 mg/kg for the future unpaved condition, and 

14,000 mg/kg for the paved condition. 

3.3.5 SSL for Mercury at AOC 620 
Table 3-2 and Appendix B show that the partitioning coefficient for mercury measured from 

soil sample 620SB030, outside of the loading dock, was calculated at 4600 L/kg. This is an 

order of magnitude higher than the Kd measured in Area A, with a geometric mean of 340 

L/kg. To be conservative, the Area A Kd was used for AOC 620 mercury SSL calculations. 

An MCL of 0.002 mg/L was assumed in the SSL equation. The DAF values used for the lead 

SSL calculations, with a conservative value of source length L of 80 ft, were used to calculate 

an SSL of 5.8 mg/kg for the unpaved future scenario, and 26 mg/kg for the paved scenario. 

3.4 Application of MCS for Lead at AOC 620 
The MCS for surface soil (0 to 1 ft) is the lower value of the RBC and the site-specific SSL, in 

areas exceeding background conditions where resulting site averages do not exceed MCS 

values. The MCS for subsurface soil (greater than I ft bls) is the SSL, once background levels 

are exceeded in an area. For AOC 620, the lead SSL-based MCS is identified differently for 
T 
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the three areas of the site. Table 3-3 presents the proposed final cleanup concentrations for 

each area and soil depth. 

TABLE 3-3 
Final Lead Cleanup Concentrations 
Phase 11 IM Work Plan, AOC 620/SWMU 36, Zone F, Charleston Naval Compex 

Background Final Cleanup 
Concentration Range Concentration mglkg 

mM9 
Health- SSL- Subsurface Subsurface 
Based Based Soil Surface Soil 
MCS MCS Surface Soil (greater Soil (greater 

Area mgRg mg/kg (0 - 1 ft) than 1 ft) (0 - 1 ft) than 1 ft) 

Wash Basin Area. Area A 1,220 56 3.5 - 275 2.4 - 123 275 123 

Wash Basin Area, outside 1,220 670 3.5 - 275 2.4 - 123 670 670 
of Area A 

Acid Tank Area 1,220 3,200 3.5 - 275 2.4 - 123 1,220 3.200 

3.5 Application of MCS for Mercury at AOC 620 
Table 3-4 presents all mercury data from AOC 620. As seen in Figure 2-4 and Table 3-3, all 

surface soil ICFI samples at AOC 620 reveal mercury concentrations at least one order of 

magnitude less than the health-based MCS for unrestricted land use and two orders of 

magnitude less than the industrial land use MCS. 

As noted in Table 34, there is no evidence of mercury concentrations greater than the site- 

specific SSL of 5.8 mg/kg for unpaved site conditions. It should be noted that mercury has 

not been detected in groundwater at AOC 620. Therefore, remediation of mercury- 

containing soils is not warranted for protection of human health or of groundwater, and will 

not be addressed further in the IM. 

AOC62DSWMU36ZFPllfMWPREV[) DOC 



TABLE 3-1 
Background Cancentration Range (Zones F and G) 
Phase I/ IM Work Plan, AOC 620/SWMU 36, Zone F, Charleston Naval Complex 

PHASE II IM WORK PLAN, AOC W W M U  36. ZONE F 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
DECEMBER 2W1 

Surface Soil 

Lead, mgtkg Mercury, mglkg 

3.5 - 275 0.06 - 2.0 

Subsurface Soil 2.4 - 123 0.04 - 0.57 
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TABLE 3-3 
Final Lead Cleanup Concentrations 
Phase / I  IM Work Plan, AOC 620lSWMU 36, Zone f, Charleston Naval Compex 

PHASE 11 IM WORK PLAN, AOC 6201SWMU 36. ZONE F 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
DECEMBER ZOO1 

Background Final Cleanup 
Concentration Range Concentration mg/kg 

m@9 

Health- SSt- Subsutface Subsurface 
Based Based Soil Surface Soil 
MCS MCS Surface Soil (greater Soil (greater 

Area mglkg mglkg (0 - 1 ft) than 1 ft) (0 - 1 ft) than 1 ft) 

Wash Basin Area, Area A 1,220 56 3.5 - 275 2.4 - 123 275 123 

Wash Basin Area, outside 1,220 670 3.5 - 275 2.4 - 1123 670 670 
of Area A 

Acid Tank Area 1,220 3,200 3.5 - 275 2.4 - 11 23 1,220 3,200 



PHASE II IM WORK PLAN, AOC 6201SWMU 36, ZONE F 
CHARLESTON NAVAL COMPLEX 

RNISDN O 
DECEMBER ZOO1 

TABLE 3-4 
Mercury in Surface and Subsurface Soil 
Phase /I IM Work Plan, AOC 620/SWMU 36, Zone F, Charleston Naval Compex 

Surface Soil Subsurface Soil 

RBC, Unrestricted land Use 23 N A 
RBC, Industrial Land Use 61 0 

SSL, DAF = 8.7 5.8 

Background Range 0.06 - 2.0 

Units mg/kg 

Surface Subsurface 
Sample Location Concentration Qualifier Concentration Qualifier 

F036SB001 0.17 J 

FO36SB002 0.33 J 

FO36S5003 0.1 1 J 

F62OSB001 0.1 1 - - 
F620SB002 0.04 U 

F620SB003 0.1 1 - - 
F620SB004 0.34 - - 
F620SB005 0.56 - - 
F62OSB006 0.04 U 

F620SBM37 0.79 - - 
F620SB008 0.27 - - 
(resample for SPLP evaluation) 0.38 - - 
F620SB009 0.09 - - 
F62OSBO10 0.05 J 

F620SB011 0.05 J 

F62OSB012 0.20 J 

F620SB013 0.22 J 

F620SB014 0.04 UJ 
F620S8017 3.78 - - 

F620SB018 5.05 - - 
F620SB022 0.0659 J 

f 62058023 0.031 J 
F620SB029 0.0342 J 
F620S B030 1.68 - - 
F62OSBO34 0.361 - - 
F620SBO53 1.06 - - 

Background Range from combined Zones F and G background samples 

J = estimated concentration 

NA = Not Applicable 

NS = Not Sampled 

0 = Data qualifer 
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TABLE 3-4 
Mercury in Surface and Subsurface Soil 
Phase I1 IM Work Plan, AOC 620/SWMU 36, Zone F, Charleston Naval Compex 

Surface Soil Subsurface Soil 

RBC, Unrestricted Land Use 23 N A 

RBC, Industrial Land Use 61 0 N A 

SSL, DAF = 8.7 

Background Range 

Units mgfkg mglk9 

Surface Subsurface 
Sample Location Concentration Qualifier Concentration Qualifier 

RBC = EPA Region 1X PRGs, November 2000 

U = Analyte not detected; value is detection limit 

UJ = Analyte not detected; value is estimated detection limit 
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Section 4.0 



PHASE I IM WORK P U N .  AOC 6201SWMU 36. ZONE F 
CHARLESTON NAVAL COMPLEX 

REVISON 0 
DECEMBER 2OOf 

,PC 4.0 Technical Approach to IM Soil Removal 

2 This section outlines the technical approach to the removal of lead-contaminated soil in two 

3 areas, the Acid Tank and the Wash Basin Area, where lead concentrations were detected 

4 above the MCS, either the industrial use RBC of 1,220 mg/kg, the area-specific SSL, or 

5 background concentrations, as appropriate. Other areas of AOC 620 contain lead at or near 

6 the background reference concentration, and less than the unrestricted land use screening 

7 concentration of 400 mg/ kg. 

8 As discussed in Section 3.0 of this IM Work Plan, the soils containing mercury at AOC 420 

9 do not warrant remediation. 

Contaminant Delineation 
11 The lead concentrations in Phase I IM surface soil samples shown in Table 41 were screened 

12 against a CNC-specific MCS of 1,220 mg/kg for industrial land use, an area-specific SSL, 

13 and the surface soil background range of concentrations for combined Zones F and G. The 

14 lead concentrations in Phase I IM subsurface soil samples shown in Table 4-2 were screened 

15 against the area-specific SSL and the subsurface soil background range of concentrations for 

16 combined Zones F and G. 

17 The extent of contamination in the Wash Basin and Acid Tank Areas has been evaluated to 

18 estimate the area for soil removal for the Phase I1 IM. The data from the Rm and the Phase I 

19 IM are discussed below. A comprehensive list of lead concentrations in surface soil at AOC 

20 620 is presented in Table 4-1, and a similar list for subsurface soil at AOC 620 is presented in 

21 Table 42. Figures 2-3 and 2-5 show lead concentrations for the two main areas of the site. 

4.1.1 Wash Basin Area 

Wash Basin Area - Outside of Area A 
The area outside of Area A, including beneath the building, appears to be minimally 

impacted. Including samples collected previously for the AOC 609 RFI, surface soil lead 

concentrations were reported ranging from 3 to 77'0 mg/kg, and subsurface soil 

concentrations were reported ranging from 3 to 303 mg/kg. The area mean lead 

concentration in the one-half acre exposure area must be less than the health-based MCS to 

be protective of human health. The entire Wash Basin Area may be considered one-half acre, 

extending as far south as sample 620SB003, located 90-ft southeast from the wash basins. 
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The average lead concentration in surface soil within the exposure area at the Wash Basins, 
'-% 

and not including the samples located inside Area A, is 129 mg/kg. Therefore, the residual 

concentrations after removal of Area A soils are much lower than the unrestricted land use - 
based MCS of 400 mg/kg and the industrial land use-based MCS of 1220 mg/kg. Therefore, 

the soil outside of Area A does not warrant remedial action with respect to protection of 

human health, and remaining soils in the area are suitable for unrestricted land use. 

The SSL-based MCS for this area is 670 mg/kg. Using the highest concentration of surface or 

subsurface lead from each boring, the average lead concentration throughout the area 

outside of the building and outside of Area A is 226 mg/ kg, compared to the SSL of 670 

rng/kg. Therefore, the soil outside of Area A does not require remedial action with regard 

to protection of groundwater, because residual concentrations do not indicate a leachability 

concern for this area. 

Using the highest concentration of surface or subsurface lead from each boring collected 

from soil beneath the building, the average lead concentration is 29 mg/kg, less than the 

more conservative SSL-based MCS for Area A, as well as lower than the health-based MCS 

for unrestricted land use. Therefore, lead in soil beneath the building is not likely to 

adversely effect the groundwater or present a health concern in the future, and does not 

require remedial action. 

Therefore, the area outside of Area A does not require remediation to meet industrial use 

standards, and meets standards for unrestricted land use. 

Wash Basin Area - Area A 
Area A is located near the wash basins underneath the loading dock (see Figure 2-3). Lead 

concentrations detected in RFI and Phase I IM samples indicate a release from the wash 

basin drain line beneath the loading dock. The highest lead concentration was detected 

opposite the southernmost wash basin, with lead concentrations in excess of the MCS 

extending between sample location 620SB017 and sample location 6205B035. Area A has 

been defined as the area beneath the loading dock between thew! two sample locations. Area 

A is bounded on the west by the building grade wall and on the east by the edge of the 

loading dock. 

The pre-excavation samples located outside of the loading dock :indicated lead 

concentrations below the MCS, and except for one location (620SB030,476 mg/kg), below 

the unrestricted land use RBC. The excavation area will include .Area A beneath the loading 
+'?> 
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dock and extend 3 feet to the east in the area of 620SB030 to include the soil at 620SB030. 

Figure 4-1 shows the lateral extent of the IM soil excavation area in the Wash Basin Area. 

4.1.2 Acid Tank Area 

Acid Tank Area - Inside Building 68 
As seen in Tables 41 and 4-2, the Phase I IM samples have indicated that the soil beneath 

the Acid Tank room has lead concentrations greater than the health-based MCS of 1,220 

mg/kg in surface soil, and the SSL-based MCS of 3,200 mg/kg in subsurface soil. The lateral 

extent of the area with elevated lead concentrations has not been identified to the north or 

east beneath the building. Pre-excavation sampling will be continued until the soil with lead 

concentrations greater than the MCS has been delineated, as provided in the Phase I IM 

Work Plan. The Phase I11 IM Work Plan will describe the extent of contamination beneath 

Building 68 in the Acid Tank Area. 

Acid Tank Area - Outside of Building 68 
The soil outside of Building 68 south and east of the Acid Tank Room has lead 

concentrations ranging from 3 mg/kg to 736 mg/kg, with one exception at 620SB004 (4,250 

mg/kg), where monitoring well 62KW004 was installed. The soil at 620SB004 has been re- 

sampled (620SB041), resulting in a lead concentration of 736 mg/kg. The average of these 

two values (2,500 mg/kg) is used to evaluate area-wide lead concentrations outside of the 

building in the Acid Tank Area. 

The average lead concentration was calculated for surface soil south and east of Building 68, 

including RFI sample locations identified for AOC 620. This area is approximately 250 x 110 

ft, or 2/3 of an acre. The average surface soil lead concentration is 315 mg/kg, which is less 

than the unrestricted land use MCS, both health-based (400 mg/kg) and SSL-based (3,200 

mg/kg). Therefore, surface soil outside of Building 68 in the Acid Tank Area does not 

require remediation. Likewise, subsurface soil outside of Building 68 in the Acid Tank Area 

has an average lead concentration of 142 mg/kg, and does not require remediation. 

Soil Excavation in Area A 
The loading dock will be removed and the soil in Area A will be excavated to a 4 f t  depth 

below grade, or to groundwater if the groundwater level is shallower than 4 ft. Soil 

excavation will not be conducted beneath below-grade walls or pile caps. 

Dust control and runoff control measures will be implemented during concrete removal to 

reduce the potential for lead-contaminated soils to become airborne. During excavation, the 
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IM areas will be monitored for dust levels using appropriate real-time measuring 
.914 

instruments. If dust levels are higher than the action levels set forth in the CNC Health and 

Safety Plan, adequate dust suppression measures will be taken. All sampling, excavation, 

and stockpiling activities will be performed according to the approved CNC Health and 

Safety Plan. The excavations will be backfilled with clean soil after removal of lead- 

contaminated soil. 

Waste Management and Disposal 
Four waste streams will be generated as part of this IM: 

Concrete debris from Building 68 floors and loading dock 

excavated soils 

decontamination wastes 

personal protective equipment (PPE) and stockpile liners 

Uncontaminated concrete debris will be disposed of in a construction debris landfill. 

Excavated soils will be characterized in accordance with South Carolina Hazardous Waste 

Management Regulations (Section SCDHEC R.61-79.261) and disposed of in accordance 

with all applicable regulations and permits. Soils excavated from outside of the building 

will be transferred immediately to disposal containers (e.g., lined roll-off box or similar 

container). 

Table 43 presents the results of TCLP tests on composite soil samples from both tbe Wash 

Basin Area and the Acid Tank Room Area. Soils that test hazardous by TCLP (greater than 5 

mg/L lead) will be delivered to a permitted Treatment, Storage, imd Disposal Facility 

(TSDF) and soils with TCLP less than 5 mg/L lead will be disposed of as non-hazardous 

material. Existing data indicate that the soil within the southern half of Area A is not 

hazardous. Additional soil samples may be collected within Area A to better delineate the 

hazardous from the non-hazardous soils. 

Decontamination wastes and PPE will be disposed in accordance with appropriate 

regulations. Offsite transportation and disposal will be performed by properly permitted 

and licensed subcontractors. Materials designated for offsite disposal will be documented, 

tracked, and their disposition verified. Tlus information will be documented in the IM 

Completion Report generated for AOC 620. 
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TABLE 4-1 
Summary of Lead in Surface Soil 
Phase 11 IM Work Plan, AOC 620/SWMU 36, Zone F, Charleston Naval Compex 

Location Sample Date 
Concentration 

msncg 

RBC 

msncg 

SSL 

msncs 

Background 
Range 

m N 9  
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TABLE 4-1 
Summary of Lead in Surface Soil 
Phase I1 IM Work Plan, AOC 620/SWMU 36, Zone F, Charleston Naval Compex 

Background 
Concentration RBC SSL Range 

Location Sample Date m@g m@g mglkg m f l g  

Background Range is concentrations of combined Zone F and G grid samples 

SSL based on site-specific Kd values and site-specific DAF = 8.7 for unpaved condition 

Values in bold type exceed MCS and background range 

= Actual measured concentration 

RBC Risk-Based Concentration, based on industrial exposure, ALM 
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TABLE 4.2 
Summary of Lead in Subsurface Soil 
Phase I1 lM Work Plan, AOC 620/SWMU 36, Zone F, Chadeston Naval Compex 

Location Sample Date 
Concentration 

mg/kg 
SSL 

msncg 

Background 
Range 

m s M  
2.4 - 123 

2.4 - 123 

2.4 - 123 

2.4 - 123 

2.4 - 123 

2.4 - 123 

2.4 - 123 

2.4 - 123 

2.4 - 123 
2.4 - 123 

2.4 - 123 

2.4 - 123 

2.4 - 123 

2.4 - 123 

2.4 - 123 

2.4 - 123 

2.4 - 123 

2.4 - 123 

2.4 - 123 

2.4 - 123 

2.4 - 123 

2.4 - 123 

2.4 - 123 

2.4 - 123 

2.4 - 123 

2.4- 123 

2.4 - 123 

2.4 - 123 

2.4 - 123 

2.4 - 123 

2.4 - 123 

2.4 - 123 

2.4 - 123 

2.4 - 123 
2.4 - 123 

2.4 - 123 

2.4 - 123 
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TABLE 4-2 
Summary of Lead in Subsurface Soil 
Phase I1 IM Work Plan, AOC 620/SWMU 36, Zone F, Charleston Naval Compex 

Background 
Concentration SSL Range 

Location Sample Date m f l 9  mslktl m t m l  

Background Range is concentrations of combined Zone F and G grid samples 

SSL based on site-specific Kd values and site-specific DAF = 8.7 for unpaved condition 

Values in bold type exceed MCS and background range 
= Actual measured concentration 
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TABLE 4-3 
TCLP Resuls 
Phase / I  IM Work Plan, AOC 620/SWMU 36, Zone F, Charleston Naval Compex 

Lead TCLP TCLP 
Sample Concentration Leachate Limit 
Location Soil Sample Type mgkg m f l  m f l  Boring Location 

F620SB054 Surface 1820 = 31.2 = 5 Wash Basin Area, 

(composite) Subsurface 961 = 0.743 = Beneath Loading Dock 

F620SB057 Surface 790 = 0.273 - - 
(composite) Subsurface 31 7 = 0.084 J 

(Area A) 

F620SB058 Subsurface 3575 * = 1.98 = 5 Acid Tank Area, 

(composite) 

F620SB059 Surface 2350 *' = 0.0172 U 

Beneath Acid Tank 
Room 

Values in bold type exceed MCS or TCLP limit 
* composite of F620SB036 and F620SB038; average lead concentration 
* * lead concentration from 620SB037 
- - Actual measured concentration 

J Estimated concentration 

TCLP Toxicity Characteristic Leaching Procedure 

U Analyte not detected; value is the detection limit 



O
 

R
F

I S
oi

l S
am

pl
e 

A 
Fi

gu
re

 4
-1

 
I
 

IM
 P

re
-E

xc
av

at
to

n 
S

am
pl

e 
S

oi
l E

xc
av

at
~

on
 A
re

a 
~n

 W
as

h 
B

as
m

 A
re

a 
A

/ 
R

oa
ds

 - 
Li

ne
s 

N
 

A
O

C
 6

20
 IM

 W
or

k 
P

la
n 

- P
ha

se
 I1

 
0
 B

u~
ld

ln
gs

 
0 

20
 

40
 

Fe
et

 
Zo

ne
 F

 
S

o1
1 E

xc
av

at
io

n 
A

re
a 

C
ha

rle
st

on
 N

av
al

 C
om

pl
ex

 
Z 

In
ch

 =
 2

0 
fe

et
 

~
il

a
 

P
at

h 
C

 \
1

B
p

lr
p

m
]~

s
tr

U
o

n
~

F
~

0
~

6
2

O
V

rp
r1

U
o

c
S

2
0

~
1

m
~

0
h

p
Ia

n
~

k
.H

)l
l 

ap
r 

D
st

. 
11

 O
ac

 2
00

1 
72

 4
8.

 W
a

r 
A

S
P

O
S

A
T

O
 E

G
IS

 C
h

.r
)a

st
o

n
 N

o
n

l C
or

np
ls

x 
- Fip

um
 4

-1
 S

oi
l E

xc
av

sl
lo

n 
h

a
 

In
 W

as
h

 B
as

ln
 A

re
a 

C
H

Z
M

H
IL

L
 



Section 5.0 



PHASE It IM WORK PLAN, AOC 620iSWMU 36, ZONE F 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
DECEMBER 2001 

fiy 5.0 Phases II and Ill Interim Measure 
b 

2 Completion Report 

3 A soil IM Completion Report will be submitted within 60 days of receipt of the final data for 

4 the Phase 111 soil excavation IM. The Completion report will summarize the actions that 

5 were taken and provide the following information: 

6 Analytical data reports from the pre-excavation sampling 

7 Excavated area measurements and volumes of excavated soil 

8 Nature and volume of excavated wastes generated 

9 Waste transportation and disposal records 

10 Site photographs 

11 Problems encountered during the excavation IM, if any, and the corrective measures 

12 implemented 



Section 6.0 



PHASE II IM WORK PLAN, AOC 6201SWMU 36, ZONE F 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
DECEMBER 2001 

Fh 6.0 References 

2 CH2M-Jones. Technical Memorandum: Application of Soil-Screening Levels (SSLs) at Charleston 

3 Naval Complex. March 9,2001. 

4 CH2M-Jones. Phase I Interim Measure Work Plan, AOC 620/SWMU 36, Zone F. Revision 0. 

5 September 2001. 

6 CH2M-Jones. Technical Memorandum: Adult Lead Methodology (ALM) Derived Target h d  

7 Concentrationsfor Industrial Land Use. November 9,2001. 

8 EnSafe Inc. Zone F R F I  Report. Revision 0. NAVBASE Charleston. 1997. 
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PHA:;E II IM WORK PLAN, AOC 6201SWMU 36. ZONE F 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
DECEMBER ZOO1 

Infiltration Rate Derivation 
Infiltration can be defined as: 

Where: 

I = Infiltration (in/yr) 

P = Precipitation (in/ yr) 

ET = Evapotranspiration (in/ yr) 

C, = runoff coefficient 

For Charleston, SC, a value of 46 in/yr is used for P (Park, 1985) and a value of 39.25 in/yr is 

used for ET (Laboratory of Climatology). For unpaved areas, a v8alue of 0.20 is used for C, 

(Florida DOT). For poorly paved (moderately degraded asphaltic concrete) surfaces, a value 

of 0.85 is used for C,. 

Using these values in the above equation results in a calculated infiltration of: 

5.1 in/yr, or 0.14 m/yr for unpaved surfaces, and 

1.0 in/yr, or 0.026 m/yr for paved surfaces. 

References 

Park, A.D., 1985, "The Groundwater Resources of Charleston, Berkeley, and Dorchester 

Counties, South Carolina: South Carolina Water Resources Commission Report 139", 146 p. 

Laboratory of Climatology, Map. 

State of Florida Department of Transportation, Drainage Manual, Volume 2,1987. 



Mercury 

620SB03001 620SB03401 
. .  Initial Soil Concentration mg/kg 1.68 0.361 

SPLP Water Concentration mg/L 0.000365 0.000365 - Soil mass kg 0.1 0.1 
Water volume L 2 2 
Total contaminant mass in soil mg 0.168 0.0361 
Total contaminant mass in water mg 0.00073 0.00073 
Adjusted soil concentration mgfkg 1.6727 0.3537 

Partition Coefficient Kd ukg 4583 969 11 6 

SPLP non-detect for 620SB03001 and 620SB03401 - leachate concentration assumed at 112 detection limit. 

MCL, mg/L 0.002 

SSL = Kd x MCL x DAF 

DAF, unpaved 
DAF, paved 

geometric mean of Kd beneath loading dock 
(6208803401 and 8208803403) 
SSL, unpaved 
SSL, paved 

Kd outside of loading dock 
* -  (620SB03001) - SSL, unpaved 

SSL, paved 

w 

Appendix B.xls 

rounded off 
336 340 
5.8 5.8 
26 26 

rounded off 
4583 4600 

80 80 
350 350 
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Site: SWMU 36fAOC 620 
Media: Surface Soil 
Units: W f k g  

Chemical: 
CASRN: 

STATISTICS 
N 16 
Detects 4 
FOD 25% 
Mean of Detect 0.541 
Min of Detect 0.2330 
Max of Detect 1.12 
Best Estimate of Mean (arithmetic) 0.3 
Best Estimate of Mean (geometric) 0.1 
Nondetects at 112 DL YES 

95% UPPER CONFIDENCE LIMITS FOR MEAN 
UCL95 Nomat 0.3 

t-statistic 1.75 
UCL95 Lognormal 0.3 

H-statistic 2.59 
UCL95 Nonparametric 0.0375 
UCL95 Bootstrap 0.271 

95% UPPER TOLERANCE INTERVAL 
UTL95 Normal 0.683 

coverage 95% 
UTt95 Lognormal 0.638 

coverage 95% 
UTL95 Nonparametric 1.12 

coverage 94% 

DISTRIBUTION TESTING 
Population is best described as: NONPARAMETRIC 

Notes: 
1. If population does not fit normal or lognormal distribution, check Q-Q plots and W-test values. The 
population may be close enough to one of those distributions to subjectively select a normaj or lognormal 
distribution. 
2. For site data, if the selected UCL95 exceeds the Max Detect, the Max Detect should be chosen as the 
€PC. 
3. Lognormal UCL or UTL values caculated for less than 30 samples may be widely inflated. 

4. If there is >90% nondetection, it is generally impassible to caclulate a UTL or UCL with any level of 
confidence. 

Page 1 



Site: SWMU 36lAOC 620 
Media: Surface Soil 
Units: 

i w  
mg/kg 

Chemical: Aroclor-1260 
CASRN: 

STATISTICS 
N 16 
Detects 6 
FOD 38% 
Mean of Detect 0.21 6 
Min of Detect 0.0458 
Max of Detect 0.51 
Best Estimate of Mean (arithmetic) 0.2 
Best Estimate of Mean (geometric) 0.1 
Nondetects at 112 DL YES 

95% UPPER CONFIDENCE LIMITS FOR MEAN 
UCL95 Normal 0.2 

t-statistic 1.75 
UCL95 Lognormal 0.1 90 

H-statistic 2.46 
UCL95 Nonparametric 0.028 
UCL95 Bootstrap 0.164 

95% UPPER TOLERANCE INTERVAL 
- UTL95 Normal 0.348 

'I* 
coverage 95% 

UTL95 Lognormal 0.369 
coverage 95% 

UTL95 Nonparametric 0.51 
coverage 94Y0 

DlSTRlBUTlON TESTING 
Population is best described as: LOGNORMAL 

Notes: 
1. If population does not fit normal or lognormal distribution, check Q-Q plots and W-test values. The 
population may be close enough to one of those distributions to subjectively select a normal or lognormal 
distribution. 
2. For site data, if the selected UCL95 exceeds the Max Detect, the Max Detect should be chosen as the 
EPC. 
3. Lognormal UCL or UTL values caculated for less than 30 samples may be widely inflated. 
4. If there is r90% nondetection, it is generally impossible to caclulate a UTL or UCL with any level of 
confidence. 

Page 1 



Phase I1 Interim Measure; Soil Removal in 
Loading Dock Area (March 4 - 8,2002) 











Phase 111 Interim Measure; Soil Removal in 
Acid Tank Room Area (December 2 - 3,2002) 









CPIIYM h u e  a W.ann&. GA 31404 b TI\. 912 354 78% Fax 912 352 0145 - w.$blnr.can S k  8wm-h 

MCl NO: 81-13159 
Recaiwb: 25 MRY 01 
Reported: 3 0  MLY 01 

Hz. Herb Kelly 
cn2M H i l l  client PO. NO. :  2211 
3011 SW Wxlliskcn Road 
Qsinosvillo. FL 32608-3928 Rnguieftion: lJ9161.PM.aA 

Project : Charl*ston 
Bumpled By; Client 

Code: 111011127 
REPORT OF RESULTS Oaqa 1 

DATP / 
LoO NO W L E  DESCRIPTION , SOLID OR SEMISOLID SAMPLES TI- SmLBD 

Silvar ( B W L O I M )  , 
Dilution Factor 
Prep Date 
Prmp Time 
Anrlyai~ Data 
Analysis Time 
Batch ID 
Clock JD 

Areanic lBU60104), ng/kg 
Dilution Paceor 
Prep Date 
Prep T* 
Analyein Data 
Anrlysim Time 
Batch ID 
clock ta 
Quantitation Factor ..-----.---------------- 



Mr. nrrb U l l y  
C U M  H i l l  
3011 SW Wllliaton Road 
GaineavflZe, FL 32608-3928 

m H O :  81-13358 
Rccslvod: 25 WAY 02 
R4pOftOd: 30 MAY 01 

P c b j  =ct: t h n r l e ~ t ~ n  
flm9lbd By: Client 

Cadn:  1 1 1 8 1 1 1 2 7  
REPORT OF RESULT6 ~ a g m  2 

DATE / 
L m  ZW ~ L P  D R S C R I P T ~ ~  , BOLID OR SRM18OLID SlULPLRS TIME W l S D  
C . - C _ - _ - -  - - - - - - - - - - - - - - - . _ . . . - - - - . . . - * - - . *  . . .*---*.-  * - - - + , . - *  - - - - - - - - - - - - -  * - - - - - - - -. 
1 3 3 5 8 - 1  ZPIT88001 C5-24-01/13:00 
13258-2 ZPXTBBOOl 05-20-01/14:10 
- - - . - I -  - . -  - - - - - _ - _ _ _ - _ . _ _ _ _ _ ~  _...__.___ 

- - - - - - - - - - - - -  
PJiRAHBTnR 13258-1 13358-2 . - - - . - - - - . - - - - - - - - - - - - . * - - - . .  _ -_ ._ . ._-_  .. . ---- .--  - . - - - - -  ~ - *  _ _ - -  - - - - - -  
Barium ( S U 6 0 1 0 1 ) ,  m g / k g  d~ 3 . 0  3.5 
Dilution Pactor 1 1 
Prep Data 0 5 . 2 5 . 0 1  05.25.01 
Prep T i m  1 O : O O  1o:oo 
Anslyaie D&ce 05 2 9 . 0 1  05.39.~1 
Analyais Tima 00:43 0 O : d B  
Batch f B  6525A 0515A 

.. A Clock ID lDDSl9 lD0529 
Quut i ta t i on  Pactor 0 . 9 4  1.02 

Cadmium (SW6010A),  mg/kg dw * 0 . 4 7  ~ 0 . 5 1  
~i luri  on sactor 1 1 
Prrg Pate 05.2S.01 0 5 . 2 5 . 0 1  
Prep T i m  10:oo 10: 00 
Arralyyio ~ a t a  05.29-01 0 5 . 2 9 . 0 1  
Analyris Time 00:43 0 0 : r e  
Batch ID 052% 0 5 2 5 A  
Clock ID ID0529 100529 
Quantitatios Pact,, 

- - - -  0 . 9 4  1 . 0 2  
1 - - - - - - - - - - - - - - - - - - - - - - . -  ___._ .___.  ______. ._*  _ _ _  - - . - - a -  . . ? C * - - . . C  



5102 lalaofhe rbanr;c Lvanrah. Q4 J1401 Tclr 9 2  354 7858 Fa 912 352 0165 - rw.rW.mrt  m Wmnh 

Lot 6f0: 81-13258 
Received: 25 MAY 01 
Reported: 3 0  MAY 01 

MY. Herb Kelly 
CHZM Hi 1 1 Cliant PO. No.: 2 2 5 1  
3611 Sw w i l l i a : ~ .  R a d  
Oainesvilla, FL 32608 - 3928 Qequieitim: lS9161.PM.2A 

Projmat: Charlastan 
Sampled By: Client 

CQ&: 11k83L127 
P.EPORT OP KtEYtnTS page r 

DATE/ 
LOG NO SAMPLE DESCRXQTI3N . SOLlD CR SW-ISOLIO SAMP'39 TIME S-D 
-- . - ------  - - - - - - - - - * - - " - . - . - & - - - - . - - - * . * . - - - - - - - - - - - - - - - - - - -  . * - - - . - - - * - - - - - - - - . . - - - -  
13258-1 ZPITBBOOl 05-24-01/13 :OO 
J.3258-3 ZPlT8B002 05-24-01/14:10 
_ _ _ _ - - - - - _  ... A ^ _ . ^ _ _ _ _ _ _ _ . . _ _ * l _ - - - - . - - - - - . - - - . - - - . ~ - . . . " - . .  . . l - - l - . . . . * . *C. - - - - - . -  
PlWlM53EI  13258-3 13256-2  

_ _ _ _ _ _ _ _ _ _  . ____ -___ -  - - _ _ l - r C - -  *......._- _ _ _ _ _ - - - * _  

-&a (BW6OIOA), mg/kg dw 2 . 7  2.1 
Dilutioa ?actor L 1 
P r s p  Data 05.25.01 65.25.01 
Prep ~ i m e  10 :00 10: 00 
Analyeiu bate 05.29.01 05.29.01 
AnaLymi P Tima 00:43 9 9 : 4 8  
Batch 1D 0525A 0525A 
Clack ID 1DCJ29 1 ~ ~ 5 2 9  

Quantitakion Factor G . 9 4  I. . 0 1  

Balsnium (BW6010A1, mg/kg 
Dilution Factor 
Prep Date 
Prep T i m e  
Analysi~ Date 
Analysio Time 
B ~ ~ C I I  xn 
Clack ID 
~uanticataon Factor 

Percent Solid6 9 7 98 ._.-___ - - - -  _ _ * _ - - . . _  - * . - - - - . <  - ..*. - _  _ _ _ _ _ _ _ - _  . _ _ _ _  _ _ _ _  __ -__ -__ ._  



5102 LaRsctnk.Imm * h ~ l r r r h .  GA 31404 MI: 917 354 76% far. 912 252 0163 u w , s t k h c  mn m w  
UX3 NO: 51-13156 

Rsariuad: 2 5  my 01 
Raportad; 30 DWY Dl 

Mr. Herb Kelly 
CH2M Hill 
3011 SW Willlcton Raad 
Gainrevilla, FL 3 1 6 0 8 - 3 9 2 8  

Client PO, NO.: 2231 

Project: Cha~laaton 
sampled By: Climnt 

Code: 111011137 
RBWRT OF RESULT9 Payo 3 

DATE / 
LOG NO SAMPLE DESCRIPTION , SOLID On SEMIS3LXD U P L B 8  Tim 8 m L B P  

- . - ----- . . - - -----------------  . - - - - - . . - -  . - - I .  - - - "  - . * _ _ - _ . * .  " .___..___ _ . _ . . _ _ _ . _  
ChrCniua ( ~ W ~ O L O A ) ,  w / k g  d w  5 . 3  2 . 4  
Dilution Factor 1 1 
D r a p  Drts 0 5 . 2 5 . 0 1  0 5 . 2 5  .Ol 

*U*IC. Batch ID 
Clock ID 
Qurntitarien Factor 

Mercury (SW7471A) , mg/kg dw 

Df lutian Pactor 
Prep Dbte 
P f a p  Time 
fIMlyaie D a t m  
Analysis Tim 
Batch r D  
Clock ID 
Qurtlritatlan Pactor 



5102 lawne A w ~  k m a k  31404 rot: 912 354 78% Far: 912 352 OtBD . wm.ttl-tc.cum - n -ah 

LOG NO; 61 -13258A 
Recsivsd: 25 MAY 01 
mportad: 05 JUN 01. 

klx. Herb A m l l y  
c n 2 ~  n i l 1  client PO. NO.: a a l l  
3011 SW Williaton Road 
Gainaavilla, FL 32608-7928 Racpiaition: 159162.PM.2A 

Pro jao t  : Charlaston 
garnplcd By: CLiant 

Cad@: 111911127 
R E P O m  06 RESULTS Pbge 1 

DATE / 
UX3 NO 8 - 9 ~ s  DRSCKLPTfb14 , SOLID OR SEMISOLID BAMPLES Tfm SAPQPLPP 

~ ~ . _ _ ~ _ _ _ _ _ _ _ _ _ ~ . " _ ~ . * . - - + - - - - - - - - ~ ~ * - - - . * . .  ~ - - - - - - - - _ - - - - - - - - - ~  

1 3 3 S 8 A - 1  ZPTTSBOOl 05-20-01/13:00 
~ 3 i s B n - 2  zPrTeBOo2 0 5 -  24-01/14 : 10 
_ ^ . _ r _ _ _ _ _  r - _ _ _ _ _ _ _ _ L _ _ _ _ _ _ _ _ ~ ~ - - - ~ ~ ~ ~ ~ . . . - * . . ~ ~ . - - .  

P W P R  1 3 1 5 B A - 1  1 3 3 5 8 A - 2  
_ - - - . - - . I * * . . . . . . . . ~ . . . . -  - - - C . - - - - -  - - - - _ * - - - -  ."..---... - - - - - . . - - -  .......... 
TCL Penticibes (sweo@ll 
8Xphr-BHC, ug/kq dw ~' 1 . 3  c1.3 

beta-BHC, uq/kg dw < 1 . 3  <1.3 
delta-snc, ug/kg dw ~ 1 . 3  ~ 1 - 3  

gimma-BHC (Lindanm) , ug/kg d w  21.3 <1.3 
Hsptachlor, ug/kg * < I .  3 cl.3 
FilWfn, ng/kg dw <I . 3  ~ 1 . 3  

H@ptrohlur Qpowibe, ug/kg dw 41.3 dA.3 

Endosultan f ,  ug/kg dw <I. 3 €1.3 

~ielbrin, ug/kg dw r2.6 < 2  - 6  
4,4'-DDB, ug/kg d w  d 2 . 6  42.6 
Endrln, ug/kg dv c2.6 i 2 . 6  
gndrin aldahyds, ug/kg dw <l . 6  < 2 . 6  
~atbuulf  an If, ug/kg dw €2.5 < 2 . 6  
4,4'-DDD, ug/kg d w  ~ 2 . 5  c2.6 
6ndosulEan s u l f a t e ,  ug/kg dw ~ 2 . 6  ~ 2 . 6  
4 . 4 '  -DDT, ug/kg bw d.2 .6 s 2  - 6  
andtin ketone, ug/kg dw ~ 1 . 6  ~ 2 . 6  
Methaxychlar , us/ kg dw ~ 2 3  c13 
a l p h a - C b l a r ~ ,  ug/kg dw *:I. 3 21.3 
ganrms - Chlordcne , ug/kg d r  .:I - 3  ~ 1 . 3  

Chiordana ( t achnical ) , ug/kg dv e;3 <13 Cl_ . -_ -___- f - -_ - -_ - -~ - * . - - . . .  . . .___._-- - _ _ _ _ _ - - - -  . . - - - _ f . . - _  -..---.--. - - + - - - - - - -  



5L02 W h s  ~mvo &amah, (;A 31AW- Tol; 912 352 7858 Fa 912 352 0165 w. f l4m.com an-& 

LOO NO: 81-13258A 
Received: 2s  MAY 01 

Client PO. No.: 2311 

n e t p i s i t i o n :  159161 .PM. tA  

Pro] ect : Charleston 
Gamglad BY; Client 

C a  : 111911127 
REPORT OF RBSULTS Page 2 

DATE / 
LOG NO SAMPLE BESCRIPPTO~P , BOLID OR B E ~ S O L T D  -SAMQLEB nm WLSD 
_- - - - - r . . .  I - . . . _ _ . " _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ - _ - - _ _ _ _ _ " - - - - - -  - - - - - - - - . - - - . - - - _ - - - - - .  
1 3 2 5 ~ ~ - 1  z ~ r ~ a a o o l  05-24-01/13-00 
13aSBA-2 ZPITBBOOZ 05-14-01/14:10 
- - - - - - - - - -  - - - - - - -  - - - -  * . - - . . - . . . . . l . . . - . . u e ~ * - . - -  + - - - -  _ - - - _ _ _ _ _ _ _ _ _ _ _ _ _  
PARAMETBR 1325BA-1 13258A-2 
----------------- . .* . - . . - . . - -  r. . .r- . . . l  . " _ _ _ _ _ _ _ _  _ _ - - I _ - _ - _  - - - _ - _ -  - -  _ - _ - -  _ _ _  
Taxaphrn~, ug/kg d~ -Z 8 6 <8b 
Buxxogate - DCB 8 2  t 59 k 
Surrogate - ~,4,S.6=Tatrsehloro-rn-xylene (TCWX) 76  t S B  t 
Dilution Pastor 1 1 

Wrap Date 05.29.01 05.29.01 
PCap Time 15: 2 0  15 ;45  

,, Analyrim Datr 06.04.01 06.04.31 

Analysic Time L 5  i ? O  15; 45 
~ o t c n  ID 05290  05290 
Clock ID 1MU803 1X0603 
Quantitation Pscrov 1 1 



3102 Lakcnu h n u e  * Sluam~~h. GA 31404 * RI: PI2 334 Zl6E Fiw 912 35'2 0165 w3lknc.com - m- 
M G  NO: 53-1 325- 

RaceLved: 25 MRY 01 
Reported: 0 5  irUW 01  

Mr. Harb Kelly 
CH2M M i l l  
3011 SW Williscon Road 
Oainssvills, PI 32608-3928 

Client PO. No.: 2211 

Raquimirion: 159161.PM.ZA 

P r o j  mot : C h a r l e m t m  
Sunplod By: Clisnt 

Cods: 111911137 

REPORT OF MSUm3 Page 3 
D m /  

LOG log SAMPLE DESCRIPTION , SOLID OR SEMISOLID W L $ 8  TXMB 8AMPmD 

PCB's ( 8 0 8 2 )  
Axoclar-1016, ug/kg dw 
Juroclor. 1221. ug/kg dw 
~raclor.123~, ug/ltg du 
Aroclor-1242, ug/kg dw 
Aroclor - 1248 ,  ug/kg dv 
Aroclor-1254, ug/kg d w  

Aroclor-1260, ug/kg d w  
Surrog~to - 'KTX 
Surrogate - bCIl 
Dilution Pcctor 
P f  l V  P a t  b 
Prep Time 
Analymlm Datb 
Analysie Time 
B a t c h  ID 
C l o c k  XD 
Quantitation Factor 

"'"I 



8102 LaRome 9wlup Saumnoh, OA 3iW4 'u: 912 354 7858 fw 912 352 Old5 mw3d.I.1~ tom E l l  h m m m h  

LOG NO: 81-i32SBA 
RBceayd: 2 5  M Y  Dl 
Re~ortad:  OS 01 

LOO NO 
- - - - - - - - 
3 3 259A- 1 
13258A-2  

M Y .  Herb ~ e l l y  
u t 2 M  Hill 
3011 sw nillieton Road 
Ctaineevilla, RL 32608-39aa 

Client PO. no.; 2311 

R~QUIBICIM I 159162 . P M . U  

- - - . - - - . * - * * - - . - - - . - - - - - * . . - - -  - . - - - - - - - - - . - - - . - *  - 
PABZMETBR 13258A-1  
..-..a. 1 - . . . . . - . - . * _ _ - - - * - A . m . .  . . - - - - - - - -  - - - - - - - - - -  - - - - - - . - - *  
TCL &emivolatales (Bw63701 

Ph-01, ug/kg dw e 3 4 0  
bf 6 ( 2  -Ch l~ rwthy l )  ether ug/kg dv ~ 3 4 0  
2-Chlorophenol, uq/kg dw ~ 3 4 0  
Z-M&thylphbn~l (0-Csr3eoll , ~ g / k g  dw ~ 3 4 0  
2 . 2 '  -Omi~(l -Chloroprofrane)  ~ 3 4 0  

*** (his -2-chlaroi~~apropyl ether) , ug/kg d-a 
3 -Wtthylphe~ol/4 -M.thylphmol (m&p-Creeol) , ug/kg dw ~ 3 4 0  
L,3-biahlorobonran~, ug/kg dw q340 
1,4 -Dichlorobonaene, ug/kg dw ~ 3 4 0  
Benny1 alcohol, ug/tg d w  < 34 0 
~,3~Dichlorobensons, ugfkg aw e 3 4 0  
~-~itroso-di-n-propyldm1nb, ug/kg aw c 3 4 0  
Hexdchleraethane, ug/kg dw 4 t O  
1,2,4-Tr~chlorobanzem, ug/kg d w  c 34 0 
Nitrobaneenfa, ugjkg dw 2 3 4 0  
laoghorone. ug/kg dw <340 
3 - ~ i  ttophenal, ug/kg dw <340 
1 , 4  -Dimethylphanal, ug/kg dw z340 
bim t2~Cnlotoethoxyl math&&, ug/kg du e 3 d O  
2 . 4 - ~ i ~ l ~ t o p h & ! m l ,  ug/kg dw <a40 
Naphthalene, ug/kg dw ~ 3 6 0  ----*------.-......-..--~-~.. "I....-.-. 

project: Ch4rlaDtPn 
6am~1*d By: Client 

code: 1 1 1 9 1 ~ r a 7  
Paga 4 

DATE/ 
TLMI3 S m u D  
.- . * + .  . - - .  . -  - . -  * - - - * -  

05-24-01/13:00 
05-24-01/14;10 



a0i &nut Swnnnsn, GA 3lSW Tel: 912 354 7858 ;r# 912 3B2 O M 5  + h ~ r t h n : . c ~ m  - nl ~ l u h  

LM3 NO: 9 1 - 1 3 2 5 8 A  
Wseivmd: 25  NAY 01 
RepOrCed: 05 LW Cl 

M r .  Herb Ke l ly  
CH2M Hill Client PO. NO.: 2211 
3011 SW williaeon Road 
Gainrevilla, PL 32600-3938 ~op~icition. 159161 . m . 2 A  

Qrojecc: Churlseton 
Ssmgled Py: Client 

Code : 111911127 
REPORT OF RESULTS 91g- 5 

DATE / 
M G  NO S W L R  DfSCRIPTIOIQ , SOLID OR SEHfGOLID BWPLKS TTrr;E S M L E D  
* * - - - - - - - -  - _ _ _ _ _ _ _ _ _ _ . _ . _ _ _ * f - - . - - . ~ ~ - - - - . - - - - . - - . . . -  .--------.--"-.-...---- 
13258A-1  ZPfT$BOOL 05-14~01/~3:00 
I325RA-2 ZPIT8BO62 05-2+-01/l.4:10 
_ _ _ _ _ r _ _ _ _  _ _  "_*A.l.*...~___---------"-~---.~~..*~*..".---- --.----....*.-- C . - - - - - -  

PARAMETER L325BA-1  13258A-2 
. _ ~ ~ . - - - - - - " - - - _ _ _ _ - - - ~ * - - ~ ~ .  . . . - - e m . - -  - _ _ - - - - _ _ _  _ _ - - _ _ - . 1 -  - . . - . - -----  - - - - - - * . r .  

B~nspic acid, ug/kg dw <a800 <I700 

t ~C!hlorourilino, ug/kg dw c680 q670 

~exachlorobutrdio~e, ug/kg dw c34 0 c 3 J O  

4-Chloro=3-methylphonol, ug/kg dw 4 4  0 2 3 0 0  

2 - M e t b y l n ~ h t h a l a m ,  ug/kg d* e340 < 3 4 0  

He~nchlorocycloprntadlane, ug/kg d s  ~ 3 4 0  € 3 4 0  

2,&,6-Trfchlot~phnol, ug/kg d w  <340 ~ 3 4 0  

3,4,5-TrichlorPphem1, ~ g / k g  dw c34 0 < 3 4 0  

3 -Chloronaphthalsna, ug/kg dw c3r0 ~ 3 4 0  

2-litroullline, ug/kg dw C I ~ O O  ~ 1 7 0 0  

uiorat)tylphthalsto, ugJkg dw 4340 < 3 4 0  
2.6-Dinitrotolusna, bg/kg d w  ~ 3 4 0  < 3 4 0  

Acanrphthylone, ug/kg dw 2340 c 3 4 0  

3-Hitroaniliaa, ug/kg dw z18DO el700 

Acenaphthano, ug/kg dw e 3 t 0  ~ 3 4 0  
2,4-~initr~h$n~1l, ug/kg dv ~ i e o o  <1700 
4-8itrophdW~01, ug/kg du ~ 1 8 0 0  el700 

Dibanaafufbn, ug/kg d w  e340 4340  

2,4-Dinitrotoluane, ug/kg Bw e340 <340 

Diethylphthslate, ug/kg dw ~ 3 4 0  <340 

Fluoreno, ug/kg dw e 3 4 0  t340 

Carbaaala, ug/kg dv < 3 4 0  s340 
_ _ _ _ _ _ _ _ _ - - _ _ _ _ _ . _ _ - * - - - - - - ~ -  _*..._..-.. - - - - I - - - - -  _- -__ . . - - -  - - - . . - - - - -  



5102 bw AWYII Snannatj. OA J1401 • T ~ I ;  512 35.1 1838 Far 912 352 0165 wrurhnt corn an mum& 

LOG NO: 91-132589 . 
Receiv&d: 25 WAY 01 
Reported: 0 5  JUH 01 

M. nsxb Kelly 
CH3M Hlll Client PO. Ma.: 2211 
3011 &w Willlst~n Road 
CjBine~ville, PL 3 2 6 0 8 - 3 9 2 8  Recp io i t i on :  159161 , W . 2 A  

Project! Charlastan 
$-led By: Client 

Corn: 111911127 
IW WRT OF RESULTS Pagr 6 

DATE / 
LOO rPCI SAMPLE DEBCRIPTICN , SOLID OR SEMISOLID SPXPLPS TTME SAMPLED 

Ptmn~n throne, ug/Xg dw c 3 4 0  c340  

aenso ( m )  mthraorne, ug;kg dv 
Chryaane, ug/kg Qu 
bin ( 2  - B t h y l h e ~ l ) p h e n & l b t : t ,  ug/kp dw 
~i -n-octyl~bthalate, ug!kg dv 
Benmo (b) iluararithenc, ug/rg uw 
Btnro (k) f luoranthana, ug/kg dw 
aonro(a) pyrsna , ug/kg d w  
xddeao(x,2,3-cdlpyrene, w/Kg d w  



Waste Manifests 

Wash Basin Area Soil Removal 



S P E W  WASTE MANIFF,= 
APPROVAL # OR 0104004 
EXFIRATTON 0410612002 

W A S '  XD Y'S 
\ 

Gene- tor. I % m F U P ] R ~ S I N C  & TRANS= 

Acrount Numbr: 4W143 

b t i a m  ! Addrtas: 141 FENNEL, ROAD N-QNSC(18) 
T d e  N&K 04%5528506 Com6act: 

Geaerator Signaturt; ' . % ,  I R L  

-7 

~ranaporttr of Wttrtc: FENN - VAC . ~rmkfil ,2f2 

* l k * * * * * t t *  TO BN m&g'JDw 0-g mw b****+**** 

\ 

Dislpoeal Site: Oakmidge hndiIU DWP 130 

Description of 7XZ) SI;UDGES 

Nckci Number: . Tonnage: * 15SC) 



SPECIAL WASTE MANIFEST 
APPROVAL # OR Ol04W 
EXPIRATION 04/06/2002 

Generator; FlDWEU PR-SNG & W m  
Actoutrt Numbat. 490-148 

lacatfan / Address: 141 F'IWNEL ROAD N - m S C ( 1 8 )  

Tele N,mbe~: 843-552-8506 Contact: Jf3tWmER C&-t.rM 

*+t****+** BE ~0-I) BY 0-1~, mm *****+**** 

D i s ~ l  Site: Oakridge Laadfill DWP 130 

Da tc; 



Gearrator: FElWfELL PROCE6SING & WSIt 'ER 

Amount Num-. 190-1 48 

Lmatlon / ~ddrcaj: 141 FENNEL ROAD N ~ R L E S m N Q C ( 1 8 )  

Tranrporter of Waster - VAC T&# 7x2 - 

Descriptfm uf Waste: SlA / NON-WG754z'ED SLVDGIE=S 

Ticket N u m b :  Q ~ L I %  ~ o n r n ~ e :  - fl.&J. 

Received by: Da fe; 



l ~ . ~ ~ ~ ~ r o ~ s ~ 1 ~ ~ / k d . ~ ~ l t h . 0 ~ ~ 1 ~ ~ * 1 d a w r n n s l g r m e n r r n l u l ~ a d - h l y a ~ , r w 4 l b w r b v  
~ . h ~ h . m u d n c u a m s a . ~ m ~ d , ~ n d ~ e d , u r d . n h * I ~ l p r o t r I n a P p . r W m r a n t a r ~ m ~ ~ ~ ~ ~  
amrdlq 1D .ppbm hwmatknl urn art- pmtnmm nglllmr. 
n t . m r r r g . 9 a 1 4 * /  t m n y  t l r l  I h q p a ~ n m  k p e a  h n d r ~  I ~ U  wlunr snd bac~~y of wmta g d r u ~ b d  to h~ d q j t w  I hm artrmlma rn t* 
--.wmludrf3'ZrhmulbtrwE pnaiedm mi- 124 olmtmsn~. I-.. ta &ppul rmr- a n l l w  b nu ~ m t h  mWrmm tm p r a w  .nb 
h mmai in h- Mlh a d  thr rdmmwN. 011.1 J am r wall &Ry p h h b c  I haw a p c d  kllk *t (D rnWmlu my WUII w ~ a o  and 
O h b u l w u m m ~ ~ t m r a & b m r n d I h . ~ t u n ~  

I $ b20. FecRtlv - or C k r a t w :  CartIncation ol recelat of hazardout rnatsrlahnmrsd bm thkmhnlfost .x&at as n o i d  In Itam f 9 I 

- -  - 

CP* Forb bm-72  (k. CM) P m l h *  . d l l M D  a* ab.M1 

TRUCB#WIIIERfl 



a) E W :  171 
bcrgerrcy Contac* (000) 535-3053 Xnfoixaa - Cnllct Musa Idtritify: E n v i r o n n a n ~ l  +t. 
Purchase Ordcr  # :-l82?3 





Plsb~e prlm or type, (Form cblgoed lor ure on ell Form A D ~ ~ V O U .  No. 2050.0a?B 

UNIFORM HAZARDOUS 1 enemlor's Us EPA ID NO. 2. Peg8 1 Inlorrnatlon In the shaded arsea 1 WASTE MANIFEST \ I 8 C 9 1 7 0 0 2 2  f ,, 1 in not required by fedoral law. 

16. GCHERATOaP CE#RFICAIION: I hereby dodm that t h ~  cantanta of thle conqnmenl are lully and sccvrately de8crib.d above by 
p w e r  a m t r t g  name end am clsMltled, pacltad, msrked. and labelrd. md em R ail rampacts In proper condltlon lor tramport by hlghwny 
acadng 16 appllcab(e lmernetionnl end natbhd gwmrnanl ragulatmn. 
n I am & lmme qumnttty g-lor. I mrtny that 1 nave s p r W n m  n data M reduce thcl vdumv and m~klty of w ~ t a  Qsnsrslea m the deg- I hw dmhrrmnaa co LM 
&mwdcidly pecticmblu bml lhal I hwa astsclad the prncticabk mothod 05 traatmml. stotege, or depo~al  curronlly avatlable to me which rnlrun..mzes tk proaanl end 
future threat to human hennh and the onvlronment: OR. if I am a smal qtlantlty generam. I hove mado good fallh enwt io mln~mlzt my wboe genmalhn and aalect 

t Stgnature Monlh L h y  Y e 4  

IClSl yGJU12 
T 17 Transporter f Acknowledgement  of Aeceipt of Mater~als 
n k' 

A Prlnted d Name 
N 

Slgnature 

I! 1 8 7 i  - I Slgnature Mbnrh Dav Yaar 

1 - .. 1 1 1 1 1 1 ,  
18: Dl6crepency lndlcallon Space 

F 
A 

0RK;tlNALRPNRN T D  GENERATOR 
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I /  

Job: Q hl:i L $ y*.,f ,J 

- 
7 ,  4 ,  pit 1 '  . b,..~.,qJ Location 1 " Material 

- ( 1 

G L 

Time Stop: Hours Rental: 

C I L  , , / v -  
~ ~ d c # ' - ~  Truck Type T IJ C.Y.-~ 

/ 
Driver X 

8 /2' 
b a d  Count 

, 

Signature X T  

2 5 9 1 1  
BUTLER WARE TRUCKING CO. 

@ 



WElQm TALLY NUMBER 

SOUTHEW NAVAL 
REMARKS: 

I 3 4 4 0 9  



Waste Manifests 

Acid Tank Room Soil Removal 



- - 
WASTE M A W E M E I V T  

OAKRIDGE LANDFILL 
2183 Rigbwry 78, l~orcbcattr, SC 29437 
Td 843-5bJ.2607, Fmx $43-563-3375 

SPECIAL WASTE MANIFEST 
APPROVAL # OH 0211026 

EXPlRATlOM 11/26/03 

Generator: CHZMHILL/JONES,LLC 

Account Number: 490-291 

Location / Address: 1849 AVE F N CHARLESTON SC (10) - 
Telephone Number: CONTACT: BOB CARROLL 

Generator Signature: - 
********** TO BE COMPLETED BY TRANSPORTER ***"**"*** 

Transporter of Waste: MURRAY SAND TRUCK # c.4 
Date: I \,Q +> DRIVERS S I C N A T ~ R E : ~ ~ ~  e- 

* * * * a * * * * *  TO BE COMPLETED BY OAKRIDGE LANDFILL, ********** 

Disposal Site; Oakridge Landfill DWP 130 

Description of Waste: SOWLEAD CONTAMlNATED SOIL 

f icket Number: Tonnage: 22.7 rl/ 
- - Received by: Date: 



OAKRIDGE LANDFILL 
2 1 0  vtLhwry 71, Uarchrrrtr, SU 2'4437 
f+l gb3.5(1).2607, f n r  843-563-3375 , 

SPECIAL WASTE MANIFEST 
APPROVAL # OH 0211026 

EXPJRATION 11/26/03 

Generator: CN2MHILL130NES,LLC 

Account Number: 490-291 

Location / Address: 1849 AVE F N CHARLESTON SC (10) - 

Telephone Number: CONTACT: BOB CARROLL 

Generator 
/ / y I 

%w 
***+***+** TO BE COMPLETED BY TRANSPORTER *'*"* **** 

fl .-l 

Transporter of Waste: MURRAY SAND TRUCK# ,i' h 
Date: ! -  ! b DRlVERS SIGNATURES?'* Y~&--T----- 

* ** *** * **. TO BE COMPLETED BY OAKRIDGE LANDFILL **"* *"&** 

Disposal Site: Oakridge Landfill DWP 130 

Description of LEA0 COluTAMlNATED SO1 

Ticket Numbe a09 - %f$ Tonnage: vafl - 

Date: - - Received by: 
lJ-r.-oA 



WASTE MBA14QEMEM 

SPECIAL WASTE MANIFEST 
APPROVAL # OH 021 1026 

EXPIRATION 11/26/03 

Generator: CH2MHILLIJONES,]LLC 

OAKRIDGE LANDFILL 
11113 Hi&wry 711, Ilorchcnrrr, SC 2W37 
Ttl BIJ-56J-2607, h x  843-563-3375 

Account Number: 490-291 

Location /Address: f 849 AVE F N CHARLESTON SCI (10) 

Tefeghone Number CONTACT: BOB CARROLL 

Generator Signatur 

*&*** ***** TO BE COMPLETED BY TRANSPORTER ********** 

Transporter of Waste: MURRAY SAND TRUCK# $3 - 
Date: \ 2 \ t % - \ y w  DRIVERS S I C N A T U R E : - / J T  

*********+ TO BE COMPLETED BY OAKRIDGE LANDFILL ********"* 

Disposal Site: Oakridge Landfill DWP 130 

Description of Waste: SOL/LEAl) CONTAMINATED 

Ticket Nurnbsr:a / 1 q ~  (I Tonnage: 

- Received by: Date: 



WASTE MpNPUEMElUT 

OAKRIDGE LANDFILL 
2183 H,Ebrrry 71, Dorchcsltr, S(: 29Q31 
f cl B~j.56J.2607, Far 843-56J-3375 

SPECIAL WASTE MANIFEST 
APPROVAL # OH 0211026 

EXPlRATEON 11/26/03 

Generator: CHtMHILLfJONES,LLC 

Account Number: 490-29'1 

Location / Address: 1849 AVE F P4 CX-IARLESTOPi SC (10) 

Telephone Number: CONTACT: BOB CARROLL 

Generator Signatur A - 
\ 

Description of SO1 

Ticket Number: Tonnage: 
- - 

- - Received by D ~ t e :  

-.m . *e******** TO BE COMPLETED BY TRANSPORTER ***+****"* 

Transporter of Waste: MURRAY SAND 

Date:* Eb\b \ L DRIVERS SICNATUR 

I 

********** TO BE COMPLETED BY OAKRIDGE LANDFlLL ******"*** 

Dispasal Site: Oakridge Landfill DWP 130 



SPECIAL WASTE MANIFEST 
APPROVAL # OH 021 1026 

EXPIRATION 11/26/03 

OAKRIDGE LANDFILL 
21113 Hirbway 78, Dor~kcnrtr,SC 29437 
Tcl843-5LJ-2607, Fri W3-563-3375 

Generator: CHZMHILL/JONES,LLC 

Account Number: 490-291 

Location / Address: 1849 AVE F N CHARLESTON SC (10) - 
* 

Telephone Number CONTACT: BOB CARROLL 

Generator Signature: - 
***+****** TO BE COMPLETED BY TRANSPORTER *+***"**** 

Transporter of Waste: MURRAY SAND 

~ a t e : I  b L/ DRIVERS SICNATURE: 

-- 

********** TO BE COMPLETED BY OAKRIDGE LANDFILL ********** 

Disposal Site: Oakridge Landfill DWP 130 

- - Received by Date: 



OAKRIDGE LANDFILL 
1IU Highway 78, Uorrhc~lrt ,5C 29037 
TclB43 5CJ.2687, fii 143-563-3375 

SPECIAL WASTE MANIFEST 
APPROVAL # OH 021 1026 

EXPIRATION 2 1 /26/03 

Genera tor: CH2MHlLLW ONES,LLC 

Account Number: 490-291 

Location ! Address: 1849 AVE F N CHARLESTON SC (10) - 

Telephone Number: CONTACT: BOB CARROLL 

Generator Signature: 

***&*** f i r *  TO BE COMPLETED BY TRANSPORTER ***&****** 

Transporter of Wastc: MURRAY SAND TRUCK# 6 
Date: L\, b 1 DRIVERS SLGNATORE: 4 tQcc 

*********+ TO BE COMPLETED BY OAKRIDGE LANDFILL ********* 

Disposal Site: Oakridge Landfill DWP 130 

CONTAMJNATED 
Tonnage: 

- 
Received by : . Date: /kk%- 



SPECIAL WASTE MANIFEST 
APPROVAL # OH 0211026 

EXPJMTZON I 1/26/03 

Generator: CHZMHlLL/JONES,LLC 

Account Number; 490-291 

Location I Address: 1849 AVE F N CHARLESTON SC (10) 

Telephone Number: CONTACT: BOB CARROLL 

Generator Signature: 
A - - 

*G** ****** TO BE COMPLETED BY TRANSPORTER ***k &***** 

Transporter of Wastc: MURRAY SAND TRUCK5 5; 3 
Dare: 1 2 /z/ ' 2 DRIVERS SIGNATURE: /$h41fd:,dd 

********** TO BE COMPLETED BY OAKRIDGE LANDFILL ******"*i*  

Disposal Site; Oskridge Landfill D WP 130 

ONTAMlN ATED 

I / - 



WASTE MJ!&NAQEMENt 

SPECIAL WASTE MANIFEST 
APPROVAL # OH 0211026 

EXPTRATION l 1 l26/03 

Generator: CH 2MHILL/JONES,LLC 

Account Number: 490-291 

Location / Address: 1849 AVE F N CHARLESTON SC (10) - 
Telephone CONTACT: BOB CARROLL 

Genernfor Signature: 

*k****** l . * *  ']rO BE COMPLETED BY TRANSPORTER ********** 

Transporter of Wastc: MURRAY SAND 

-- 

**+**t**** TO BE COMPLETED BY OAKRIDGELANDFILL *****"'** 
Disposal Site: Oakridge Landfill DWP 130 

NTAMIN ATED S 

Received by: 

J 



WASTE MANAGEMENT 

SPECIAL WASTE MANIFEST 
APPROVAL # OH 02 11 026 

EXPIRATION 1 1126/03 

Generatar: CH2MHILLIJONES,LLC 

Account Number: 490-291 

Location / Address: 1849 AVE F N CHARLESTON SC (10) 

Telephone Number: CONTACT: BOB CARROLL 

Generator 

*&*** ***** TO BE COMPLETED BY TRANSPORTER * * *4* * ' * * *  
Transporter of Wastc: MURRAY SAND TRUCK# t62 
Date: 2 [ ~ / a ~  DRIVERS SICNATURE: d 5w 1 

----_ -. 

********** TO BE COMPLETED BY OAKRIDGE LANDFILL *** ***"*** 

Disposal Site: Oakridge Landfill DWP 130 

Description of 1) CONTAMJNATED SOIL 

Ticket Number: Tonnage: 

- - Received by: J 



- .  
WASTE MAN#GEIYIENT 

OAKRIDGE LANDFlLL 
z1t13 P ~ ~ b w a y  78. D O Y C ~ ~ C B I ~ T ,  sc ~ ~ 1 3 7  
c 3 - 2 6 7  Fnx 043-563-3375 

SPECIAL WASTE MANIFEST 
APPROVAL # OH 021 1026 
EXPIRATION 11/26/03 

Generator: CH2MRILUJONES,LLC 

Account Number: 490-291 

Location / Address: 1849 AVE F N CHARLESTON SC (10) 

Tetephone Number: CONTACT: BOB CARROLL 

Generator Signature: 

-- - - - 

*******+** TO BE COMPLETED BY TRANSPORTER *'*"****** 

Transporter of Wastc: MURRAY SAND TRUCK # '7 2 

Date: L ~ / t / c  Z DRIVERS SIGNATURE: <$/7$= 

********** TO BE COMPLETED BY OAKRIDGE LANDFILL **"***'*' 

Disposal Site: Oakridge Landfiti DWP 130 

Description of Waste: SOULEAD CONTAMINATED SOIL 

Ticket Number: 2 0 s .  Tonnage: - 
- - Received by Date: 



SPECIAL WASTE MANIFEST 
APPROVAL # OH 021 1026 

EXPfRATlON 1 1/26/03 

Generator: CHZMHILLNONES,tLC 

Account Number: 490-291 

Location / Address: 1849 AVE F N CHARLESTON SC (10) - 
Telephone Number: CONTACT: BOB CARROLL 

Genera tor Signa 

*k*"****** TO BE COMPLETED BY TRANSPORTER ***"**" *** 
Transporter of Wastc: MURRAY SAND TRUCK# g 3  - 

 are:* DRIVERS SICNATURE: /ti ~ C ~ J I L )  -- 

* ** ******* TO BE COMPLETED BY OAKRIDGE LANDFILL, ***** *u*** 
Disposal Site: Oakridge LandfiH DWP 130 

Description of A 0  CONTAMJNATED SOIL 

Ticket Numbe - Tonnage: -- .. 

. . Received by: Date: - 



SPECIAL WASTE MANIFEST 
APPROVAL # OH 021 1026 

EXPIRATION 11/26/03 

Generator: CHZMHiLLIJONES,LLC 

Account Number: 490-291 

Locstion / Address: 1849 AVE F N CHARLESTOY SC (I$) - 

Telephone Number: CONTACT: BOB CARROLL 

Generator Signature: A 

* * * + A * * * * *  TO BE COMPLETED BY TRANSPORTER *"***"**** 
Transporter of Wastc: MURRAY SAND T ~ U C K  # 6 5- 
Date: 1 ?/?/'? if'l-- DRIVERSSICNlrURE% ,PUG 

m 1 

********** TO j3E COMPLETED BY OAKRIDGE LANDFILL *****+*** 

Disposal Site: Oakridge Landfill DWP 130 

Description of Waste: SOWLEAD CONTAMINATED 

2 8 3 3  Ticket Number* Tonnage: 

- Received by: Date: 



WASTE WAN6QEMEM 

OAKRIDGE LANDFILL 
21811 Highway 711, !)orchcntrr, SC 29437 
Tc1 843-56J.2607, Fax 843-563-3375 

SPECIAL WASTE MANIFEST 
APPROVAL # OH 021 1026 

EXPIRATION 11/26/03 

Generator: CH2MHILLIJON ES,LLC 

Account Number: 490-291 
- 

N CHARLESTON SC (10) Location / Address: 1849 AVE F 

Telephone Number CONTACT: BOB CARROLL 

Generator Signatur 

****** **** TO BE COMPLETED BY TRANSPORTER * + * + * * a * * *  

Transporter of Waste: MURRAY SAND TRUCK # 

Date: /Z/Z/o2 DRIVERS SIGNATURE: 

a 

*t******w TO BE COMPLETED BY OAKRIDGE LANDFILL ***** ***** 

Disposal Site; Oskridge Landfill DWP 130 

Description of Waste: SOLILEA11 CONTAMINATED SOIL : 
Ticket ~umber:J- Tonnage: 11. fl 

. " 

Received by:- 1 &&& I& Date: 



OAKRIDGE LANDFILL 
2185 H ~ ~ h w a y  78, Uorehm~tr, SC 29337 
f CI 843-56)-2687, Far 843-563-3375 

SPECIAL WASTE MANIFEST 
APPROVAL # OR 0211026 

EXPIRATION 11/26/03 

Generator: CHZMHILLIJONES,LLC 

Account Number: 490-291 

Location / Address: 1849 AVE F rJ CHARLESTON SC (10) 

Tekphone Number: CONTACT: BOB CARROLL 

Generntor Signature 

Transporter of Waste: MURRAY SAND 

Dare: / p/o 2 DRIVERS SICNATURE: 

Disposal Site: Oakridge Landfill DWP 130 

Description of SOIL 

Ticket Number: Tonnage: 

. 
Received by: Date: 



WASTE MPNbaEMEW 

SPECIAL WASTE MANIFEST 
APPROVAL # OK 021 1026 

EXPIRATION 3 1/26/03 

Generator: CH%MHlLLIJONES,LLC 

Account Number: 490-291 

Location /Address: f 849 AVE F rJ CHARLESTON SC (10) - 

Telephone Number: 84 CONTACT: BOB CARROLL 

Generator Signature 

* * * a * * * * * *  TO BE COMPLETED BY TRANSPORTER ***"*A**"* 

Transporter uf Waste: MURRAY SAND 

Dare: / 3 DRIVERS SIGNATURE: 
-1 

&--- 

*******+** TO BE COMPLETED BY OAKRIDGE LANDFILL ********** 

Disposal Site: Oskridge Landfill DWP 130 

Description of Waste: SOLlLE AD CONTAMINATED SOIL 

Ticket Number: 30?'&441) Tonnage: 2 - 4 4  
Date: 1 2 . CG- ' - Received by: - - 



WISTE MAN-EWEHT 

OAKRIIlGE LANDFILL 
2183 H$l;bn*y 711, Uorchca~rr,SC 29437 
f cl Bbf -56J-2607, Fsi 843-563-3375 

SPECIAL WASTE MANIFEST 
APPROVAL # OH 021 1026 

EXPIRATION 1 1/26/03 

Generator: CHt MHILL/JONES,LLC 

Account Number: 490-291 

N CHARLESTON SC (10) Location l Address: 1849 AVE F 
.. 

Teltphone Number: CONTACT: BOB CARROLL 

Generator Signature: 

) .  * k * * * * * + * *  TO BE COMPLETED BY TRANSPORTER ***"****** 

Transporter of Waste: MURRAY SAND TRUCK # /L 2 
2 

Date: 1 2 / 3 ja DRIVERS S I C N A T U R I ~ : ~ ~ ! ~ ~ - L  cZ< 
I 1  

- 

********** TO BE COMPLETED BY QAKRIDGE LANDFILL *********' 

Disposal Site: Oakridge Landfill DWP 130 

CONTAMINATED SOIL 

Tonnage: 

'Received by: Date: 



OAKRIDGE LANDFILL 
2183 Iiigbway 78. I)orci~tsttr, SC 29437 
'id 8813-66.2607. FIX $43-563-1375 

WASTE MANPQEMFm 

SPECIAL WASTE MANIFEST 
APPROVAL # OH 021 1026 

EXPIRATION 11/26/03 

Generator: CHZMHILLWONES,LLC 

Account Number: 490-291 

Location / Address: 1849 AVE F N CHARLESTON SC (1 0) 

Telephone Number: CONTACT: BOB CARROLL 

Generator Signature 

.. 

TO BE COMPLETED BY TRANSPORTER ***&****** 

Transporter of Wastc: MURRAY SAND TRUCK # ) 2' (51 

Date: / 2 /<kt 2 . DRIVERS S~CNATVRE&J k-1 

********** TO BE COMPLETED BY OAKRiDGE LANDFILL ********** 

Disposal Site: Oskridge Landfill DWP 130 

m m N T A M J N A T E D  Description of Wa 

Ticket Number: Tonnage: 

- Date:. 



SPECIAL WASTE MANIFEST 
APPROVAL # OH 021 1026 

EXPJRATLON 1 1/26/03 

Genera tor: CH2MHILLNONES,LLC 

Account Number: 490-291 

Location / Address: 1849 AVE F N CHARLESTON SC (10) 

Telephone Number: 843-740 2780 CONTACT: BOB CARROLL 

Generator Signature: , - p L 2  -_ 
/ 
/ 

- 

********** TO BE COMPLETED BY TRANSPORTER *'******** 
Transporter of Wastc: MURRAY SAND 

T R ] ~ ~ ~ ? ;  Date: 1 2 .b/0 r DRIVERS SICNATURE: /' 

* * * * a * * * * *  TO BE COMPLETED BY OAKRIDGE LANDFILL ***** **"*** 
Disposal Site: Oakridge LandfiIl DWP 130 

Description of 

Ticket Number: i /  

. - 
Received by: L ~ I  &b& Date: 



WASTE MANAQEMEWT 

SPECIAL WASTE MANIFEST 
APPROVAL # OH 021 1026 

EXPIRATION 11/26/03 

Generator: CH2MHILL/JONES,LLC 

Account Number: 490-291 

Location 1 Address: 1849 AVE F N CHARLESTON SC (10) - 

Telephone Number: 843-740 2780 CONTACT: BOB CARROLL 

Generator Signature:& ?I A A. 

* k * i . * * a * + *  TO BE COMPLETED BY TRANSPORTER X * j . k * * * * k *  

Transporter of Wastc: MURRAY SAND 

*********i TQ BE COMPLETED BY OAKRIDGE LANDFILL *******.** 

Disposal Site: Oakridge Landfill DWP 130 

Description of EAD CONTAMINATED SOIL 

Ticket Number: 

. - 
Received by: 



WASTE MANPOEWIElYT 

SPECIAL WASTE MANIFEST 
APPROVAL # OH 021 1026 

EXPIRATION 11/26/03 

Generator: CHZMHILLIJONES,LLC 

Account Number: 490-291 

Location /Address: 1849 AVE F N CHARLESTON SC (10) 

Telephone Number; 843-740 2780 CONTACT: BOB CARROLL 

Generntor Signature: 
// 

- 

********** TO BE COMPLETED BY TRANSPORTER ********** 

MURRAY SAND TRUCK # 167 
DRlVERS SIGNATURE: c2%l&&j-t!/ 

* * * * * * A * * &  TO BE COMPLETED BY OAKRIDGE LANDFILL * * *  * *  ***** 

Disposal Site: Oakridge Landfill DWP 130 

Description o! Waste: SOULEAD CONTAMJNATED SOIL 

Ticket Number: &Y 0 Tonnage: are. ab 
- c[lpfl,$ b& , Date: 

Received by: \a [b 102. J 



SPECIAL WASTE MANIFEST 
APPROVAL # OH 0231026 

EXPJRATLON IllL6103 

Generator: 

Account Number: 490-291 

Location I Address: 1849 AVE F N CHARLESTON SC (I 0) - 
CONTACT: BOB CARROLL 

* i * , . t * * A *  TO BE COMPLETED BY TRANSPORTER ***A****** 
/' /- 

Transporter of Waste: M O W  SAND 3 

Z ~ / O  2- DRIVERS SIGNATURE Date: 1 

Disposal Site; Oakridge Landfill DWP 130 

SOIL 
Tonnage: 

. 
Received by:- Date: J 



-- - - 

WASTE MANABEMENT 

SPECIAL WASTE MANIFEST 
APPROVAL # OH 021 2026 

EXPIRATION 1 1/26/03 

Generator: CHZMHILLIJONES,LLC 

Account Number: 490-292 

Locstion / Address: 3 849 AVE F N CHARLESTON SC (10) - 

Telephone Number: CONTACT: BOB CARROLL 

Generntor 

* & * A * * * * * *  TO BE COMPLETED BY TRANSPORTER *"****"*"* /-/I 

Transporter uf Waste: MURRAY SAND TRUCK # lbL 
Date: 1 " 1 j l ~ i  DRIVERS SICNATURE: 1 

*********. TO BE COMPLETED BY OAKRIDGE LANDFILL ********" 

Disposal Site; Oakridge Landfill DWP 130 

Description of Waste: s *I) C(3NTAMlNATED SOIL 

Ticket Number: Tonnage: ab- 34 

Received by: Date: dg-3-02 * 



-- 

WASTE MANPOEMENT 

0 .4kXIDC E LANDFILL 
:IU H~;b*s) 75. Uorcl,<3l:r,SC 29037 
Tc l8~3-563-2607 ,  Frx 143-563-3315 

SPECIAL WASTE MANIFEST 
APPROVAL # OH 0211026 

EXPTRATlON 3 1/26/03 

Generator: CH2 MHILL/JONES,LLC 

Account Number: 490-291 

Location / Address: 1849 AVE F PI CHARLESTON SC (10) - 
Telephone Number: CONTACT: BOB CARROLL 

Generator Signature: 

***A****** TO BE COMPLETED BY TRANSPORTER ***k****P* 

Transporter MURRAY SAND TRUCK# 1 
Date: 1 3 6L DRIVERS SIGNATURE: )f@k/& 

-- - 

********** TO BE COMPLETED BY OAKRIDGE LANDFILL ********** 

Disposal Site: Oskridge Landfiil DWP 130 

Description of 

Tonnage: 

. . Received by: Date: 



Qhw<iI: Ex ;; j:.i .,:@';;ILL 
2113 Ilil;huay i d .  tiorchiitzr, CI:  29037 
Tc18~3-SLj-26@7, Fa1 b43-563-3375 

SPECIAL WASTE MANIFEST 
APPROVAL # OW 021 1026 

EXPIRATION 11/26/03 

Generator: CHZMRlLL/JONES,LLC 

Account Number: 490-291 

Location / Address: f 849 AVE F N CHARLESTON SC (10) - 

Telephone Number: CONTACT: BOB CARROLL 

Generator Signature: 
// 

*******+** TO BE COMPLETED BY TRANSPORTER ****+*I*** 

Transporter of Wastc: MURRAY SAND TRUCK #_ 1-6 2- 
Date: / z / 3 / ~ ~  DRIVERS SfCNATURE: 

********** TO BE COMPLETED BY OAKRIDGE LANDFILL * * * * ' * *kk*  

Disposal Site: Oakridge Landfill DWP 130 

Description of Waste: SOLlLEAD CONTAMINATED SOIL 

Ticket Number: 204 4-5b Tonnage:+ % 3.q 5 
- 

Received by: 



WASTE M A H ~ E N I E R I T  

OAKRIDGE LANDFILL 
2llU H t g h w ~ y  78, Uorchmlrr, SC 29437 
T ~ I  8rJ.5hJ-2607, Fax 843-563-1375 

SPECIAL WASTE MANIFEST 
APPROVAL # OH 0211026 

EXPIRATION 2 1/26/03 

Generator: CH2MHILL/JONES,LLC 

Account Number: 490-291 

Location / Address: 1849 AVE F N CHARLESTON SC (10) 

Telephone Number: CONTACT: BOB CARROLL 

Generator Signature: 
A - 

**+;.*+*+"x TO BE COMPLETED BY TRANSPORTER * + * * * * * * i t *  

Transporter of Waste: MURRAY SAND TRUCK #- 180 
Date: .!Z,/3bz DRIVERS SIGNATURE:% dJ- 

* * * * * * A * * *  TO BE COMPLETED BY OAKRIDGE LANDFILL ******'*** 

Disposal Site: Oakridge Landfill DWP 130 

Description of Waste: SOULEAD CONTAMINATED SOIL 

Ticket Number: *ma Tonnage: , 05 J 
- - 

Received by: Dnte: \a ' 3  '8% 



WASTE WAMmEMEII IT  

OAKRIDGE LANDFILL 
21113 H ~ g b w r y  76. Uorchcntcr, SC 294J7 
?el  Bt1.56J-2607, Fra $45-563-3375 

SPECIAL WASTE MANIFEST 
APPROVAL # OH 021 1026 

EXPIRATION 11/26/03 

Generator: CfJ2MHILL/JONES,LtC 

Account Number: 490-291 

Location / Address: 1849 AVE F N CHARLESTON SC (10) * 

CONTACT: BOB CARROLL 

* * * a  * ***** TO BE COMPLETED BY TRANSPORTER *"****" *** 
Transporter of Wastc: MURRAY SAND 

Date: 12/3/0 2 DRIVERS SIGNATURE: 

*********& TO BE COMPLETED BY OAKRIDGE LANDFiLL **"**n**" 

Disposal Site: Oakridge Landfill DWP 130 

Description of Waste: SOLnEAD CONTAMINATED SOIL 

T ieket ~ u m b e c s a d r l ~ 2  Tonnage: . !q 3b 

(?,'fufhA - - Received by: \a . ? -. CTA 
3 



WASTE MAN-EMEM 

SPECIAL WASTE MANIFEST 
APPROVAL # OH 021 1026 

EXPIRATION 1 1/26/03 

Generator: CH2MHILLIJONES,LLC 

OAKRInGE LANDFILL 
2163 Highway 711. lrarrhc~ttr, St: Z'4o37 
T d 843-563-2601, Fri  843-563-3375 

Account Number: 490-291 

Locstion / Address: 1849 AVE F N CHARLESTON SC.' (10) 

Telephone Number: CONTACT: BOB CARROLL 

Generator Signatur 
A A. 

+**l;***t"* TO BE COMPLETED BY TRANSPORTER * * * * * + A , * *  

MURRAY SAND TRUCK# I(&Y 
DRIVERS SIC NATURE:^^^ /d[ 

*********& TO BE COMPLETED BY O A m D G E  LANDFII,L * * * * * * * i n *  

Disposal Site: Oskridge Landfitl DWP 130 

Description of Waste: SOYLEAD CONTAMINATED SOIL 

Ticket ~ u r n b c r : a ( ? q  &q2 Tonnage: a - Fe 
. 

Received by: 



WASTE MANmEMEhlT 

OAKRInGE LANDFILL 
2183 tlichrry 711, Uorrhc?ttr, 51: 29437 
fcl Sd1.f6).260?, Fax 843-563-3575 

Sf ECIAL WASTE MANIFEST 
APPROVAL # OH 021 1026 

EXPlRATlON 1 1/26/03 

Generator: CH2MHILLfJONES,LLC 

Account Number: 490-291 

Location I Address: 1849 AVE F PJ CHARLESTON SC (1 0) - 
Telephone Number: 843-740 2780 CONTACT: BOB CARROLL 

Generator S i g n a t a r e : A ~ ! d  / /  A 

P *** i******  TO BE COMPLETED BY TRANSPORTER ********** 

Transporter of Waste: MURRAY SAND 

Date: / 2 / / 0  2- DRIVERS SIGNATURE: 

********** TO BE COMPLETED BY OAKRIDGE LANDFILL ********'* 

Disposal Site: Oakridge Landfill DWP 130 

Description of W te: SOULEAD CONTAMJNATED SOXL 

Ticket Number Tonnage: 

- Received by: Date: 



OAKRIDGE LANDFILL 
2183 Nicbaay 78, L)brrhcaltr, SC 29437 
Tcl l43-5LJ-1607, Fsx 843-563.3375 

WASTE MANAQEMENT 

SPECIAL WASTE MANIFEST 
APPROVAL # OH 021 1026 

EXPlRATlON 11/26/03 

Generator: CHtMRILL/JONES,LLC 

Account Number: 490-291 

Location I Address: 1849 AVE F N CHARLESTON SC' (10) - 

Telephone Number: CONTACT: BOB CARROLL 

Generator Signature - - 

Transporter of Waste: MURRAY SAND 

Date: ( C / S / O ~  DRIVERS SICNATURE: 

* ******* ** TO BE COMPLETED BY OAKRIDGE LANDFILL ***** *** * *  * 

Disposal Site: Oakridge Landfill DWP 130 

TAMlNATED SOIL 

4 r 

Received by: 

I/ 
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